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Guaranteed removal of solid impurities and water 
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THE AEROPLANE 
and ASTRONAUTICS 


Clean aviation fuel, essential for absolute security in flight, is 
guaranteed by the use of Stream-Line filter equipment which 
combines the removal of solid impurities with the elimination 
of finely dispersed water. 

The Stream-Line type K filter (illustrated below left) achieves an 
extremely high efficiency by passing the fuel through specially 
prepared paper discs compressed by springs and mounted on 
metal rods; solid impurities are left at the edges of the discs. 
Any water present causes the paper to swell, with a consequent 
increase of back pressure which gives an indication that 
servicing is needed. 

The Stream-Line three stage filter/water separator (illustrated 
below right) is designed to remove solid impurities plus free 
and suspended water from large quantities of fuel. The first 
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stage removes solid particles by means of cylindrically formed 
pleated elements of resin impregnated paper, silicone-treated 
to improve wet strength. In the second stage cylindrically 
formed pleated elements using bonded glass fibres enable finely 
divided droplets of water to coalesce into larger drops which 
can then be easily removed. A similar process, with elements 
made from fine woven nylon water-repellent fabric, is used inthe 
third stage to remove the very small percentage of finely 
suspended droplets carried over from the second stage. 

Other Stream-Line equipment (not illustrated) used for the 
filtration of aviation fuel include a monitor which continuously 
samples the flow of fuel for the presence of water and the high 
output MC filter which gives an acceptable filtration efficiency 
at a much higher flow rate than the K type. 
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For further information please write for a fully illustrated leaflet or if you have any 
specific problem in this highly specialised field our research and development department 
will be glad to help you. 


STREAM-LINE FILTERS LIMITED - HENLEY PARK - NORMANDY - NR. GUILDFORD - SURREY 
Telephone : Normandy (Surrey) 3311-3. Telegrams: Edgefilt, Guildford. A member of the VOKES Group. 
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OXFORD AVIATION 
SOLE AGENTS FOR THE SALE OF PIPER AIRCRAFT 


OXFORD TO THE SCOTTISH BORDER 
By Vigors Aviation Ltd., Piper Distributors for the United Kingdom 


BUY PIPER AIRCRAFT 


Full range available for demonstration 


Oxford Aviation now operates from 
OXFORD AIRPORT Kidlington 3061 
BIRMINGHAM AIRPORT Sheldon 2441 


other Branches opening during 1961 


250 H.P. PIPER COMANCHE (Picture by the Yorkshire Evening Post) 


PIPER FLYING CLUB 


LEARN TO FLY 


Private Pilot’s Licence 

Commercial Pilot’s Licence 

Instrument Rating 

Instructor’s Rating 

Night Rating 

Conversion and Refresher Courses 

Link Training at Oxford to Instrument Rating Standard 
(In Association with Link Training Services Limited) 


FLY BY PIPER AIRCAB“ 


EXECUTIVE AIR CHARTER SERVICE 


PIPER TRI-PACER 


Operated with fully equipped modern aircraft 
and experienced crews 


PIPER APACHE ENQUIRIES TO : 


THE OXFORD AVIATION COMPANY LIMITED 


Head Office OXFORD AIRPORT, KIDLINGTON, OXFORD Branch Office BIRMINGHAM AIRPORT, BIRMINGHAM, 22 
Phone Kidlington 306! Phone Sheldon 2441 
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Skydrol fire-resistant hydraulic fluids are the standard of safety for all types of 
modern aircraft. Sixty-four of the world’s leading airlines now, or soon will, fly 
aircraft protected with Skydrol 500A or Skydrol 7000. Skydrol hydraulic fluids 

are specified for all Boeing 707’s, 720’s, 727’s; Douglas DC-8’s; and Convair 880’s 

and 990’s. The new TCA Vickers Vanguard and the new B.O.A.C. Vickers 

| V.C.-10 and U.A.L.’s Caravelle fleets will be Skydrol equipped. 
i Skydrol, produced exclusively by Monsanto, outlasts and outperforms conventional 
| fluids, providing higher lubricity for longer hydraulic-system-component life 
in all types of modern aircraft. 
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10 years’ service with the world’s major airlines .. . 
through 20,000,000 flight hours... . 

and not one hydraulic fire on aircraft 

equipped with Skydrol fluids 


BIG CONFIDENCE-BUILDER FOR PASSENGERS © 


The use of Skydrol creates an extra reassurance factor for today’s safety-conscious 
air travellers. For Skydrol gives maximum protection against hydraulic fires. So 
passengers have even more confidence in aircraft equipped with Skydrol. 

Skydrol is a Registered Trade Mark 


Skydrol distributors in U.K.: Shell Aviation Service, Esso Petroleum Co. Ltd. 


MONSANTO CHEMICALS LIMITED 


877 Monsanto House, Victoria Street, London, $.W.1 and at Royal Exchange, Manchester 2. 


Th association with: Monsanto Chemical Company, St. Louis, U.S.A, Monsanto Canada Limited, Montreal. 
Monsanto Chemicals ( Australia) Ltd., Melbourne. Monsanto Chemicals of India Private Ltd., Bombay. 
Representatives in the world’s principal cities 
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TURBINE POWER 


means improved 


PERFORMANCE 


Developed from an earlier 


piston-engined version the Gnome engined 
Whirlwind helicopter combines turbine 
power with an already fully proven 


transmission system to provide lift 


vee. 


in excess of all previous performance. 


The lower installed weight 

of the free turbine engine and the 
elimination of the clutch assembly 
enables the disposable load 

to be increased and also gives 

i greatly improved performance in high 


temperatures and at high altitudes. 


The turbine installation 
reduces noise and vibration 
and leads to 

mechanical simplification, 
longer component life and 
improved operating economy. 


Recent development progress means 
that this aircraft can be made available 
to civil and military operators powered 
by either: 

de Havilland GNOME Turboshaft Unit, 
or Alvis Leonides Major Piston Engine, 
or Pratt and Whitney R.1340 Piston 
Engine. 


WES TL A ND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED YEOVIL ENGLAND 


Incorporating 
SAUNDERS ROE DIVISION, BRISTOL HELICOPTER DIVISION, and FAIREY AVIATION DIVISION 
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Training the Aero/Space Technologists 


Reports from the United States make it apparent that there are 
many Americans who expect the Russians to put a manned satellite 
into orbit around the time of the inauguration of the new U.S. 
President. That such an achievement should be considered imminent 
is a measure of the progress that has been made in aero-space tech- 
nology in the past five years. The fact that the British Government 
still does not have a space programme is a measure of how far the 
United Kingdom lies behind in this matter. 

For some hundreds of years Britain’s naval supremacy secured the 
freedom of the seas for peaceful traffic. It is an interesting reflection 
that it took an American, Admiral Mahan, to produce the definitive 
work on the subject. 

But so swiftly do events in the modern world move that no 
American, admiral or air force general, has yet written a work to show 
that control of the seas and control of the air have been supplanted by 
supremacy in space. The last-mentioned is but a logical extension 
of the first two capabilities, though to many people’s minds there is 
still something almost blasphemous about the thought. 

One of the most worrying things in such circumstances is the limited 
capacity in this country of engineering training for would-be 
aero-space engineers. This, of course, is but the natural outcome of 
a lack of national policy in the matter. 

We welcome therefore the initiative shown by the Department of 
Aero-space Engineering at the Northampton College of Technology 
in London in holding a conference recently, one of the objects of 
which was to focus the attention of educationalists on the gaps existing 
in this matter. We trust that their efforts to produce a new generation 
of British aero-space technologists will be successful. 


Flying Controls and Safety 


Increasingly, interest is being focused here at home upon various 
aspects of what, for want of a more concise definition, may be called 
“general aviation.” By this we mean all those branches of civil 
aviation not concerned with public transport. One of its branches 
is the sport of flying which some think of as just flying for fun. Two 
extremes in aircraft designed for this, the lesser branch of general 
aviation, may be exemplified on the one hand by the long-lived 
Ercoupe of Fred Weick now available as the Aircoupe. On the other 
there is the attractive, clean-lined sports machine the French- 
conceived Turbulent—to the minds of many, a diminutive Spitfire. 

In the first design effort has been concentrated on producing the 
safest possible vehicle able to move in three dimensions. Its record 
has been such as to justify the use of restricted control movements. 

In the second machine, control forces on the stick are extremely 
light. A recent accident has raised the question of whether they are 
too light for safety. An article in our Personal Flying section discusses 
the implication. 

Is it not possible that safety might be increased, particularly as 
cleaner, faster designs become available to the private owner, if more 
attention were paid to the limitation of forces applied to the aircraft, 
particularly as regards the relationship between forces needed to move 
the controls and the imposition of g loads on the airframe structure? 
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Matters of Moment 


The Law versus Science 


A SUGGESTION that the Royal Aeronautical Society should 
set up a law reform committee was made by Mr. H. Kap!an 
on Jan. 11 when he lectured to the Society on “ The Law versus 
Science in Aeronautics.” He suggested that the committee 
should apply aeronautical and allied sciences to the evolution 
of law. 

One of Mr. Kaplan’s conclusions was that, to avoid stranglin 
the future of aeronautics with the noose of ancient lega 
thought, scientists, lawyers and law-makers should find ways 
to collaborate effectively in identifying essential problems and 
evolving creative solutions. Failure to do this might have the 
gravest consequences when preparing the way for explorations 
beyond the Earth. 

Traditionally, he said, there had been little opportunity for 
direct consultation with scientists in the evolution of law. As 
a result, the rules of law in aeronautics acted as a serious 
limiting factor on operations, particularly of supersonic air- 
craft. Detailed rules should not merely catalogue prohibited 
evils from the past, but should positively encourage a rational 
approach to the conduct of aeronautics. : : 

Unless changes can be made in the laws associated with 
aeronautical activities, Mr. Kaplan felt that many scientific 
members of the R.Ae.S. might find their future livelihood at 


stake. 
High-level VTOL 


| gee sega are so deeply involved in the choice of a new 
vTou strike fighter for NATO that the airframe companies 
concerned are confused by government-to-government 
decisions made over their heads. Latest of these moves 
occurred last week when the Minister of Aviation visited West 
Germany. Following discussions it was announced that “ The 
United Kingdom and the Federal Republic wish to enter into 
negotiations in the near future for the joint development of 
a vertical take-off lightweight strike fighter on the basis of 
the British project P.1127, which is a successor to the Fiat 
G.91. Other NATO countries will be invited to join in this 
development project.” 

Hawker Aircraft has not been involved by this pronounce- 
ment as yet. Neither has there been much practical outcome 
of an earlier government-to-government agreement between 
Britain and Germany to co-ordinate vrot aircraft research 
and development. Many such high-level decisions seem to 
have little practical result. For example, in December, 1959, 
it was announced that Britain and Germany would jointly 
develop the Biue Water corps-support missile. This decision 
has not yet become effective at company level. 

The latest Anglo-German decision on the Hawker P.1127 
is puzzling in view of the Franco-German agreement signed 
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AUTOLAND CONTRACT.—Left to right (seated) Mr. J. L. 
Anast, director of Research and Development, F.A.A., Mr. 
K. Fearnside and Mr. A. M. A. Majendie, Smiths Aviation 
Division with Mr. R. D. Munnikhuysen and Mr. D. J. Sheftel, 
both of the F.A.A. and Mr. A. G. Stirling, Smiths, behind. 


on Dec. 19 for joint design and manufacture of a supersonic 
vToL fighter. It appears that Germany is interested in both 
a VToL replacement for the G.91, which would be the P.1127, 
and also a vrot replacement for the Starfighter. 

A range of European design studies exists for both subsonic 
and supersonic vrov fighters. Both Sud and Dassaut have 
supersonic projects in this category and so do Fokker, in 
conjunction with Republic, and a German group formed by 
Messerschmitt, Heinkel and Bélkow. British airframe com- 
panies have said little about their ideas, but Hawker, Short and 
probably English Electric have made design studies. 

NATO is to hold a meeting in Paris next month in an 
attempt to finalize its design specifications for a vio. fighter. 
The preliminary requirement called for a cruise speed of 
Mach 0.92, but this may be increased at the NATO meeting. 
In view of the many competitive projects, it will probably be 
° long time before NATO members agree on a standard 

esign. 

But so far the only military vrot aircraft to fly has been 
the Hawker P.1127. The first supersonic type to do so could 
well be French. Although British airframe manufacturers 
appear to be lagging in the supersonic vot field, all European 
projects of this type rely on British engines for jet lift or 
propulsion or both. 


SAVING MONEY.—A British United Airways Westland Widgeon lowering a 
section of 8-in. bore pipeline on marshy ground near Gravesend. The opera- 
tion which consisted of laying 1,720 ft. of pipeline took approximately seven 
hours and cost about £200. With cranes and lorries the project would have 


taken more than seven days and cost about £1,200. 
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EXTENDING THE RANGE.—A Blackburn Buccaneer—the Royal Navy’s new strike aircraft—has been undergoing evaluation 
trials of its in-flight refuelling equipment. For these trials, which were made from the Flight Refuelling base at Tarrant 
Rushton, a Canberra was used as the tanker aircraft. 


F.A.A. Autoland Trials 


OLLOWING discussions between the Ministry of Aviation 
and Mr. E. R. Quesada, Administrator of the U.S. Federal 
Aviation Agency, in September of last year, the Agency’s 
Bureau of Research and Development is to evaluate the R.A.E.- 
developed automatic landing system at its National Aviation 
Facilities Experimental Center, Atlantic City. 

The necessary British-manufac:ured equipment is to be 
installed in a DC-7 recently acquired by the Agency. The 
aircraft is at present in New York where it is undergoing 
autopilot, 11s and other checks and modifications by the Sperry 
Gyroscope Co., of America. It is expected that it will be flown 
to the United Kingdom next October for completion and final 
equipment installation, supervised by Smiths Aviation Division. 

Present American ILS equipment and Sperry A-12 autopilot 
in the DC-7 will be retained with certain modifications, which 
include the addition of suitable locking and coupling units 
designed by Smiths and of the Smiths automatic throttle control 
system. The Standard Telephone STR.30B radio altimeter 
is to be used, together with the entire airborne and ground 
components of the Murphy Radio magnetic leader cable 
installation. 

Initial flight trials will be undertaken in this country, 
presumably at the R.A.E. Bedford, and the DC-7 is expected 
to re‘urn to Atlantic City in March of next year. There, the 
F.A.A. test and evaluation programme is planned to be com- 
pleted in from four to six months, so that a decision on the 
possible future of the system in the United States can be 
made in October, 1962. 

Towards the end of the Atlantic City evaluation programme 
the F.A.A. will start demonstrating the system to U.S. carriers, 
including Pan American, United Air Lines and American 
Airlines. Pan American, in particular, are known to be very 
keen to become the first civil operator with an automatic 
landing cavab'lity. ; 

The reason for the selection of a DC-7 for the trials is that 
a number of U.S. operators use this type of transport for their 
freight services. So. if the system is adopted by the F.A.A., 
it could first be evaluated in commercial airline operation on 
non-passenger-carrying flights. 


Slush and Take-offs 


ESEARCH work on the effects of slush, water and snow 

on take-off has resulted in guidance material given in 
Civil Aviation Information Circular No. 8/1961. This circu'ar 
shows, in numerical terms, that the deterioration of per- 
formance is greater than had previously been appreciated. 

Generally speaking. the least seriously affected aircraft are 
those with bogey undercarriages—in which the leading pair 
of wheels clear the way for the rear pair—and the most 
seriously affected are those, such as the Ambassador, with 
low-slung fuselages which suffer from high secondary drag 
from the spray pattern. 

Even so, the Viscount, amongst half a dozen other aircraft, 
requires an 80% increment to the all-envines take-off field 
length when the depth of slush or water is 1 in.—which is 
the normal maximum recommended depth for safe take-off 
by any aircraft. Dry snow is much less troublesome because 
it compacts. but a depth of only 44 in. is the maximum 
recommended. 


Various techniques for reducing the take-off run—such as, 
in the case of propeller aircraft, raising the nosewheel early 
and lifting the aircraft off at a speed below that of normal 
unstick—are discussed in the circular. (It will, incidentally, 
be noted, by everyone seriously concerned with the problem, 
that the column for the increments to field lengths in the first 
table of the circular is headed 0.1 in. instead of 1.0 in.) 


Seacats and After 


NNOUNCEMENT of an order by West Germany for 50 

Short Seacat surface-to-air missiles was one concrete 
decision which emerged from Mr. Thorneycroft’s visit to Bonn 
last week. Focke-Wulf has an agreement with Shorts con- 
cerning the German evaluation programme and possible joint 
development of the missile. 

Future collaboration on a missile system to intercept low- 
flying aircraft was also mentioned in the official communique. 
“The Government of the United Kingdom and the Federal 
German Republic hold the same views on new weapons for 
defence against low-flying aircraft. The British Government 
intends to expand the tripartite co-operation existing in this 
field between France, Italy and the Federal Republic by partici- 
pating in this joint effort and thus giving it a broader basis.” 

The existing co-operation presumably refers to joint produc- 
tion of the Hawker SAM. A British contribution in the future 
could well be the English Electric project 428. This is believed 
to be a salvo-launched missile system for the interception of 
low-flying aircraft; it would replace 40-mm. Bofors cannon. 
The Mauler is a competitive missile from the U.S. 


More Moves in Space Politics 


S we mentioned briefly last week, France is among a 

number of countries which are negotiating with NASA for 
facilities to launch home-produced scientific equipment. At 
present, discussions are in the preliminary stage but officials 
of the French Commission for Spatial and Scientific Research 
expect talks to begin in earnest early this year. 

This venture, of course, has nothing to do with the U.K./ 
French project to develop Blue Streak as a European heavy 
satellite launcher, but would merely enable French scientists 
to participate in space-research much earlier than could other- 
wise be possible. In the same way, Britain has responded to 
the NASA offer to launch scientific equipment in the S-51 
satellite by means of the American-produced Scout rocket 
to be launched from Wallops Island, Virginia. 

Of the Blue Streak deliberations and Mr. Thorneycroft’s 
recent visits to Bonn and the Scandinavian countries, the 
Minister made it clear that the British and French Governments 
wish to be certain “during the next two to three months” 
whether other countries are likely to be interested in the project. 
It is proposed to hold a conference to consider “ political, 
technical and commercial” issues at Strasbourg on Jan. 30. 

Mr. Thorneycroft emphasized that the Common Market 
countries and the European Free Trade Association countries 
and Spain might be interested. It was not primarily a financial 
matter but rather one of achieving scientific co-operation 
between the interested countries. In the event of the combined 
operation going through, several special organizations would 
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Matters of Moment .. . . 


be established to manage it, some in London and some on 
the Continent. 

Mr. Thorneycroft said the total cost of the project would be 
about £70m. In the case of Denmark, for example, the contri- 
bution would be a little more than £300,000 a year for five 

ears. 

: Asked at a Press conference whether Britain would proceed 
with the scheme alone if insufficient support were obtained 
from other European countries, Mr. Thorneycroft replied: “ We 
will consider that eventuality when it arises.” 


Skybolt Through the Looking-glass 


SHORT air-to-air film of the new Boeing B.52 Skybolt- 
carrier in flight seen last week on several million television 
screens must have led several million viewers nicely up the 
ballistic missile path. According to the commentary the 
missile-like objects beneath its wings were identical to real 
Skybolts except that they did not have atomic warheads. Con- 
sidering that the test—also according to the commentary— 
was to prove that the aircraft's wings were strong enough to 
carry Skybolt, this vital difference shows commendable caution. 
What the commentary might have explained to the megasized 
audience was that for such a straightforward purpose, appro- 
priately shaped lumps of any suitable material having the same 
density as the missile would have sufficed. In other releases of 
Skybolt information (which have followed remarkably quickly 
on the reports from America that there had been a cut-back 
in expenditure on this highly classified missile) there have been 
photographs of the B.52H on the ground carrying test “ models 
of the weapon. , 

The film was clearly another step in the same series and 
there is no reason to suppose that the objects under the wings 
of the aircraft seen in the air were in fact any different from 
those seen in the previous stills. In fact, to suggest otherwise 
was so misleading a piece of propaganda that to the better- 
informed members of the vast audience it tended to confirm 
their worst fears about the future of an, at present, non- 
existent weapon that has been selected for a leading place in 
Britain’s deterrent armoury. 


Electra Troubles Explained 


ING FLUTTER induced by propeller “ whirl mode” is 
given as the reason for structural failure of Lockheed 
Electra airliners in an F.A.A. report issued on Jan. 5. 

The Electra wing has good positive damping which inherently 
prevents flutter. This was proved during a revaluation of 
Electra strength and stressing which involved over a million 
engineering man hours by Lockheed, Allison, NASA and the 
F.A.A. An extensive gust flight programme was also made. 

These studies and tests showed that although the control 
system of the Electra could not induce wing oscillation, the 
wobbling of an outboard propeller could. Such wobbling could 
only occur following certain structural failures. 

A propeller has gyroscopic characteristics and will tend to 
stay in its plane of rotation even though loosely mounted and 
will do so unless displaced by a strong external force such 
as atmospheric turbulence, an abrupt aircraft manceuvre or a 
sudden engine power surge. When such a force is applied, 
the propeller reacts 90° out of phase with it. 

If the propeller is displaced upward by a force, the structural 
resistance of the mounting applies a nose-down pitching 
moment. The propeller disc, when viewed from the rear, will 
then turn to the left due to precession. The yaw stiffness then 
causes a nose-down pitching moment, which in turn is resisted 
structurally, resulting in the propeller disc yawing to‘ the right; 
the yaw stiffness on that side causes a nose-up pitch to complete 
the cycle. This effect is called the “ whirl mode”; it rotates 
in the opposite direction to that of the propeller. 

Normally the “ whirl mode” can operate only within the 
flexibility limits of the engine mountings and it is damped 
out quickly. But if the stiffness of the propeller-support 
system is reduced by structural weakness or weakness in the 
powerplant or nacelle structure, the “ whirl mode” will not 
damp out rapidly at high speed. 

In a damaged and weak structure the “whirl mode” 
frequency could be reduced from its natural frequency to lower 
values which approach the wing natural frequencies. This 
could set up induced flutter at a lower airspeed than that at 
which classical wing flutter would develop. Flutter of this type 
caused the Electra failures. 

As a result of this diagnosis Electras are being modified and 
will again be allowed to fly at their design speed of 373 m.p.h. 
A restriction to 259 m.p.h. was applied after the crashes. 

The modifications are additional mountings to stabilize the 
propeller if any mount should fail or breakage occur between 
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NOW FOR THE LORDS.— 
Mr. G. S. Lindgren well 
known in aviation as Parlia- 
mentary Secretary to 
the Ministry of Civil 
Aviation from 1946 to 1950 
who has been awarded a 
"sam life peerage. 


the gearbox and power section. The nacelle structure has been 
strengthened considerably by the addition of reinforcements 
and diagonal members. Wing strength has been improved by 
increasing the thickness of three lower-surface “ planks” and 
an upper-surface one; by reinforcing the front spars and the 
wing lower surface; and by strengthening 18 ribs in each wing. 

A stringent flight test programme has proved the effect of 
these modifications. The F.A.A. required that the severest 
conceivable structural failure should be simulated; this was 
failure of the torque shaft and its housing. These were removed 
before flight and in its weakened state the aircraft was dived 
at speeds up to 418 m.p.h. Severe flight loads were imposed 
by the pilot. The whirl phenomenon and any other adverse 
effects were completely absent. 

The tests included endurance flying and a 100-hr. programme 
of run-ups, take-offs and landings, coupled with high-speed 
dives, to prove the effect of the new mounts on engine wear. 


U.S. Space-programme Reviewed 
INDINGS of the nine-man “task-force” set up by Mr. 
Kennedy, the President-elect, to inquire into the status of 

U.S. missile and space programmes has been highly critical 
of the space policies laid down by the outgoing Eisenhower 
administration. Headed by Dr. Jerome B. Wiesner, of the 
Massachusetts Institute of Technology, the committee has stated 
categorically that “it is very unlikely” that America will be 
the first nation to send a man into orbit. 

Among other conclusions are that the nation’s ballistic missile 
programme is lagging, partly because the Pentagon and industry 
appear to be more interested in “ vast new space projects.” 
There are apparently still too many agencies trying to develop 
independent space programmes, including those old rivals the 
Army, Navy and Air Force. 

All military programmes, the committee says, should be 
assigned to one agency or military service within the Defense 
Department. It is also felt that NASA should undergo major 
revisions to include a “ vigorous, imaginative, and technically 
competent top management.” The following positions were 
especially emphasized: Administrator and Deputy Administra- 
tor; and technical directors for:—propulsion and vehicles: the 
“ scientific” programme; non-military space-applications; and 
aerodynamic and aircraft programmes. 

Another point was that Russia had gained more prestige in 

space because it possessed the World’s most powerful rocket 
boosters. In the light of this situation, the United States must 
undertake “the rapid development of boosters with a great 
weight-lifting capacity as a matter of national urgency.” 
_ It was therefore necessary to review and redefine the object- 
tives of the national space programme on the basis of experi- 
ence gained during the past two years. Particular attention 
should be given to boosters, manned spaceflight, the military 
uses of space, and the applications of space technology to the 
civilian activities of the country. : 

To achieve this end, the government must help industry with 
tools and money in “a vigorous programme ™ to develop non- 
military aspects of space, such as communications, navigation 
and weather-predicting aids. The conclusion, therefore, was 
that the organizational machinery must be established within 
the government to administer an industry-government civilian 
space-programme. 

The committee also sounded a warning note on the status 
of basic research and development in aeronautics. NASA 
nowadays gives little attention in its organization to this aspect 
and there was a general belief in the aviation industry that 
the national preoccupation with space developments had all 
but halted any advance in the theory and technology of 
aerodynamic flight, ? 

“ There is ample evidence,” the report conc'udes, “ to support 
the contention that the Russians and possibly the British. are 
surpassing us in this field and consequently in the development 
of supersonic commercial aircraft.” 
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lraining Aero/Space Engineers 

EAD of the Department of Aeronautical Engineering at the 

Northampton College of Advanced Technology, London, 
Dr. G. A. Tokaty, D.Eng.(Mech.), Doc.Ae.Sc., Can.Tech.Sc., 
A.F.R.Ae.S., A.F.LA.S., recently returned to this country after 
a year in the United States. In a recent address Dr. Tokaty 
made certain points to which we are glad to lend further 
emphasis by quotation: 

“We belong to a progressive 
profession, the present rate of 
achievements of which is very 
high indeed. This does not 
mean, of course, that the right 
ways of further aero/space 
developments are ensured auto- 
matically; quite the opposite: 
it is this rapid progress itself 
which creates tremendous diffi- 
culties and uncertainties. Should 
these be allowed to be with us, 
aero/space science, technology, 
engineering and education might 
easily find themselves in a blind 
alley. 

‘Thus, the greatest of all the 
dangers we are facing today is 
the absence of what may be 
termed the aero/space technological philosophy. It is this 
absence which puts some governments in a difficult position 
and prevents them from making long-term decisions in the field; 
which creates an atmosphere of uncertainty in our aircraft firms 
and research establishments; which confuses the minds of our 
able but inexperienced students; which makes some aeronautical 
teachers, technologists and engineers seek refuge in non- 
aeronautical fields because, as they put it, aero/space technology 
has no bright future. 

* Bearing this and much more in mind, I came to the con- 
clusion that it would be in the best interests of both college 
education and industrial training of aeronautical students any- 
where in this country to have a national congress or regional 
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conferences with the aim of outlining the future, the great 
problems of aero/space science, technology, engineering and 
education. 

“What are the main requirements of modern technological 
education? First and foremost, it should be short, interesting, 
and cover the essential points. Both college lecturers and 
industrial instructors should bear in mind one important thing; 
our branch of technology progresses so rapidly, and it becomes 
so complicated, that it is physically impossible to cover every- 
thing in a short time. The only possible solution of this 
difficult problem is, perhaps, to revise the programmes and 
syllabuses of college education and industrial training so as 
to keep them up to date. 

“This is precisely what we do now in the Department of 
Aeronautical Engineering. It is our well considered intention 
to study the most up-to-date achievements and trends in aero/ 
space technology and to design our syllabuses accordingly. 
Vro_ and stot vehicles, magneto-fluid mechanics, plasma 
physics, hypersonic aerodynamics, supersonic aircraft design, 
rocket dynamics, aero/space-craft structures at high temperatures, 
single- and multi-stage rocket design, modern propulsion systems, 
such are some of the new subjects which are expected to become 
an organic part of our Dip.Tech. aeronautical education.” 

Following the conference at which this address was given 
various resolutions were circulated, including:— 

(a) College education and industrial training are organic, essen- 
tial and inseparable parts of modern technological education ; 
therefore there is a need for closer co-ordination between the 
college syllabuses and programmes of industrial training. 

(b) There is a need to establish closer contacts between the 
college teachers and industrial instructors, 

(c) It is felt that lists of Dip.Tech. projects should be re- 
examined with the aim of seeing whether they reflect the modern 
trends and developments in aero/space technology. In any case, 
they should be enriched by topics of a more technological nature. 
In doing this, a closer co-operation between industrial firms and 
colleges is needed. 

(d) As Dip.Tech. is a new qualification, it is felt that the methods 
of examination of Dip.Tech, projects must be established as soon 
as possible. One of the possible methods is public defence of a 
project. 

(e) Block release of students has undoubted advantages and 
should be most welcome. 


H. B. Irving 


ITH the death of Mr. H. B. Irving, O.B.E., on Jan. 12 in 

hospital at Stoke Mandeville, Bucks., British aeronautics 
has lost one of its least publicized figures, but all who were 
privileged to work with him know that it lost also one of 
its most enthusiastic research workers as well as a man of 
sterling character. Members, and particularly founder mem- 
bers, of the Manpowered Aijrcraft movement mourn a 
whole-hearted backer and co-ordinator of their efforts. 

Henry Braid Irving was born on Apr. 25, 1889, at Hoole, near 
Chester. After being educated at King’s School, Chester, and 
Manchester University he gained on the Clyde the practical and 
design experience in marine engineering which was to serve him in 
such good stead throughout a long life devoted entirely to British 
aeronautics after he joined the National Physical Laboratory to 
undertake aerodynamic research early in 

In the course of his quarter-century of work at the N.P.L. he 
contributed substantially to the A.R.C. Reports and Memoranda on 
spinning and stability. First to draw attention to the use of slots 
in connection with control, he was awarded the Charles Wakefield 
Gold Medal of the R.Ae.S. in 1929 for research associated with this 
problem. He became a Fellow of the Society in 1932. 

It is nearly 30 years ago now, but one recalls vividly the lecture 
he gave jointly to the R.Ae.S. with A. V. Stephens on “ Spinning.” 
A feature of the occasion was a demonstration of freely falling 
models in a vertical wind-tunnel set up on the dais. 

His always lively interest in practical affairs may be gathered from 
reference to THE AEROPLANE. In May, 1936. we reported that Mr. 
H. B. Irving had devised a method of balancing split flaps to 
reduce operating loads. The drawings by J. H. Clark showed 
the eminent practicability of the idea. 

On May 26, 1937, he wrote an article for us about a suggested 
means of obtaining variable wing area. The scheme was to arrange 
a biplane wing structure so that it might be folded together into a 
monoplane wing to reduce wing area. The text was accompanied 
by wind-tunnel results obtained from suitably devised aerofoil 
sections. In that article he wrote: “ This process of varying the 
area (Zap and Fowler flaps) will probably be made to go much 
farther with the aid of modern hydraulic gear and mechanisms. The 
only alternative one can see to this is the successful development of 
boundary layer control, either in increasing maximum lift or (a more 
remote possibility) in reducing drag by keeping the boundary layer 
laminar.” 

One also recalls a proposal by Irving for a swept-forward wing 
biplane which had anti-spinning characteristics. Th's could have 


made it useful as an unmanned radio-controlled target machine. 
In 1939 Irving was chosen to start a new experimental research 


station on stability and control at Duxford. To this end his long 
association with the N.P.L. was severed and he was transferred 
to the R.A.E., but the outbreak of war frustrated the intention, so 
he fms to do research wind-tunnel work at the R.A.F. 

When hostilities ended, Irving was posted to the Ministry of 
Supply in London, becoming Assistant Director of Scientific Research 
until he retired in 1954. But he was a very energetic 65 and for 
the next three years he became consultant on noise to the Ministr 
In 1957 he severed his official contacts with the Ministry of Supply 
and became consultant to Bristol Siddeley Engines, Ltd., and 
Westland Aircraft, Ltd. At the time of his death he was chairman 
of the Noise Research Committee to the Aeronautical Research 
Council. His efforts in this field were untiring, though many of 
us consider that the country has yet to deploy adequate resources 
to the work. 

He had also become chairman of a little-known body, the Low 
Speed Aerodynamics Research Association, which had come into 
being to find out more about flight at very low speeds, as practised, 
for example, by insects. In this capacity he attended the historic 
meeting at Cranfield in January, 1957, at which MAPAC was 
founded, internationally known today as the Manpowered Aircraft 
Group of the R Ae.S 

One of his colleagues on that committee has written :— 

“Even at the age of 71 he was imbued with tremendous energy 
and enthusiasm, and after retirement from the Civil Service, put 
his active mind to the problem of noise abatement in aircraft 
design and in guiding the Manpower Flight Group. His spare 
time remaining was spent in learning to glide. 

“Although quiet and unassuming he was an efficient chairman 
in his own characteristic way, making definite decisions with firmness 
and charm. He was a firm believer in the possibilities of man- 
powered flight and his enthusiasm inspired members of his group. 
With his energetic assistance every scrap of information in the 
design history or current activities of manpowered flight was brought 
to the attention of the committee. 

“Irving kept up a very considerable correspondence and wrote 
convincing articles on this, his pet subject. The fees he obtained 
were promptly paid in to the R.Ae.S. in aid of manpowered flight 
projects. Indeed it was due to his ability in conveying the possi- 
bilities of manpowered flight in such a convincing manner that the 
group was eventually taken under the wing of the Royal Aero- 
nautical Society.” 

Early in October last he was taken to Stoke Mandeville hospital 
near Aylesbury, paralysed as a result of an accident to the car 
in which he was a passenger. He keovt his cheerfulness and courage 
when helpless on his back and, indeed. sent us an article which 
we duly published in our issue of Nov, 4. In spite of such courage 
he was not fated to recover and passed away in his sleep on Jan, 12. 

We, who were proud to call him friend, will miss him much.—t.s. 
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THE AEROPLANE 
and ASTRONAUTICS 


Aviation News in General 


LONDON AIRPORTS RE-NAMED— 
To stress the increasing interdependence 
of London's two major airports, they will 
be known from Apr. 1 as London 
(Heathrow) Ajrport and London 
(Gatwick) Airport. 


B.37 EXPLAINED.— Moscow's refer- 
ence to Soviet ships in the Red Sea being 
buzzed by a British B.37 bomber last 
week seemed to baffle the daily news- 
papers in this country, who were unable 
to find an aircraft of this type. The 
ee clearly referred to Shackleton 

* of No. 37 Squadron, which is 
sonal at Khormaksar, Aden and, in com- 
mon with all R.A.F. maritime aircraft, 
wears its squadron number and aircraft 
identification letter on the fuselage side. 
Both British and American aircraft have 
been keeping close watch on Russian 
vessels engaged on radar reconnaissance 
and other questionable activities. 


RECORDS CLAIMED.—Six  1,000- 
km. closed-circuit speed records with a 
two-tonne payload are claimed by the 
U.S.A.F. for its Convair B-58 supersonic 
bomber which on Jan. 13 averaged 1,061 
—_ over 1,242 miles from Edwards 


DECCA IN SPACE.—A jzroup of 
senior engineers is being formed by 
Decca Radar, Ltd., to conduct research 
and development in the field of space 
electronics. The team will shortly be 
transferred to a new laboratory on the 
company’s development site at Somerton 
Airport, Cowes, Lo.W 


C160 PRESSURIZATION.— 
Normalair has received a £40,000 contract 
for the design and supply of cabin air 
conditioning and pressurization equip- 
ment for three prototype Transall C.160 
military transports. 


SIKORSKY ORDER.—The U.S. Navy 
has placed a $34 million order with 
Sikorsky Aircraft for the production of 
HSS-2 anti - submarine helicop‘ers. 
Designed mission of the HSS-2 is a four- 
hour patrol carrying both search gear and 
attack weapons. 


MARCH ARRIVAL.—First of the 
Polaris-equipped nuclear submarines, the 
5,600-ton “George Washington,” is due 
to arrive at Holy Loch, Argyllshire, 
towards the end of March. The depot 
ship, “ Proteus.” is expected to berth ‘ 
few weeks earlier.” 


HARVARDS IN LAOS.—Hitherto a 
transport and communications force with 
about 50 light and medium-sized aircraft, 
the Laotion Army Aviation Service 


Commercial Aviation Affairs 


MORE COMETS.— United Arab Air- 
lines has increased its order for Comet 
4Cs from three to five, the two new air- 
craft to be delivered this summer. The 
total of Comet 4 series now ordered is 
62, including 17 Comet 4Cs. 


MEXICAN AGREEMENT.—At the 
end of December, Mexicana and Guest 
Aerovias announced an agreement 
(subject to Government approval) to join 
forces on international routes, on which 
four Comet 4Cs will be shared. Mexicana 
has three Comets at present and a fourth 
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LOADED LULU.—First photograph of the U.S. Navy’s new atomic depth charge 
—code-named Lulu—mounted on an HSS-1 anti-submarine helicopter. 


received four N.A. Harvard armed 
trainers last week under the U.S. military 
aid programme. The Harvards can be 
fitted with machine-guns and rocket racks, 
as they have been in Algeria where they 
are used in large numbers by the French 
against the rebels. The Laotian Harvards 
have been obtained as a counter to Soviet 
aircraft, including Ilyushin Il-14s, used in 
support of the Pathet Lao rebels. 


FOR BOATING ENTHUSIASTS 


HE first of the new mid- 

monthly editions of our 
associate journal The Motor Boat 
and Yachting will be on sale 
tomorrow, Jan. 21, price 2s. The 
principal feature of this 148-page 
issue will be a comprehensive 
review of the International Boat 
Show. And in the first of a new 
series of articles, Francis 
Chichester, the Yachtsman of the 
Year, describes his preparations 
for the  sinele-handed _ trans- 
atlantic race which he won in July, 
1960. 


SCOUT SUCCESS.—A U.S.A.F. Blue 
Scout rocket, launched from Cape 
Canaveral on Jan. 7, reached a height of 
some 1,000 miles penetrating the lower 
region of the Van Allen radiation belt. 
Results from eight experiments were 
telemetered to ground stations * providing 
valuable information.” 


SPRAYMAT IN GERMANY.— West- 
falische Metall Industrie KG, Hueck and 
Co. of Lippstadt, an electrical and plastic 
motorcar accessory firm, is to manufac- 
ture and market the Napier Spraymat 
electrical de-icing system in West Ger- 
many. Full-scale production begins in 
May and initial quantities will be for the 
European- built F-10,G — Starfighters. 
Spraymat is also to be used on the 
Transall C-160. 


SPACE-MEN LOST?—Col. Hickman 
of the U.S.A.F. said on Jan. 14 that two 
Russians perished in an attempt to orbit 
a Soviet spacecraft last September while 
Mr. Khruschev was in New York 
attending the United Nations meeting. 


ROCKETS FROM JAPAN.-—It was 
recently announced in Tokyo that Japan 
is to export six Kappa-6 solid-propellent 
sounding ‘rockets and a launcher to 
Yugoslavia. Arrangement has _ been 
negotiated between a Japanese trading 
company, Mitsui Bussan Kaisha, and the 
Yugoslav Rocket Society. The Kappa 
rocket programme was described in our 
issue of Oct. 7, 1960, pp. 497-499. 


SPACE SHOT?—After three Soviet 
missile monitoring ships, the “ Sibir,” 
“ Chukhotka,” and “ Sakhalin” had been 
reported steaming towards an area 1,000 
miles south-west of the Hawaiian Islands, 
the U.S. Defense Department stated that 
on Jan. 14 a radar station off Alaska had 
tracked a rocket launched from Russia 
which appeared to be destined for a 
target centre in the Pacific Ocean. 


will presumably be ordered in due course. 
The agreement covers co-ordination of 
maintenance, training, sales and publicity 
programmes. The first Comet service in 
Guest colours is expected to operate at 
the end of this month. 


JERSEY HERALDS.—Jersey Airlines 
hopes to have its first Herald 200 in 
service in time for an inaugural Hurn- 
Jersey service on May 19. The first 
Gatwick-Jersey service will be flown on 
May 20 and the first from Jersey to 
Paris on Jly. 24. 


LONG NON-STOP.—-E! Al plans to 
introduce a non-stop service from Tel 
Aviv to New York with its Boeing 707s 
for delivery later this year. The great 
circle distance of 5,666 statute miles is 
claimed to make this the longest 
scheduled non-stop service in the World. 
By comparison the London-Los Angeles 
distance, over which Pan American 
recently completed the first commercial 
non-stop flight by Boeing 707, is 5,443 
statute miles. El Als four Britannias 
recently completed three years in service 
between Israel and New York. 
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News About People 


JANUARY 20, 1961 


B.E.A. BRITANNIA.—To help over- 
come a capacity shortage this summer, 
attributable in part to the need to con- 
tinue training on the Vanguard, B.E.A. 
is seeking to charter a Britannia 102 from 
B.O.A.C. for three round trips a day 
between London and Paris in June and 
four a day in July and August. B.E.A. 
is committed to considerably expanded 
domestic operations this summer and will 
also be opening new routes to Budapest, 
Oporto and Palermo. 


UNITED TRAINING.—United Air 
Lines has concluded an agreement with 
S.A.S. for the training of a group of 
pilots on the Caravelle simulator in 
Stockholm. A party of instructors will 
arrive in Sweden on Jan. 21 and will be 
followed by a further group of 33 pilots 
in March. 


A.T.L.B. HEARINGS.—No date has 
yet been fixed for the first hearing by the 
A.T.L.B. It is likely to be held at the 
temporary premises at 3 Dean’s Yard, 
Westminster, S.W.1. Hearings will even- 
tually be held at the permanent offices in 
Therese House, 29-30 Glasshouse Yard, 
E.C.1, which the secretariat hopes to 
occupy by March of this year. For 
more news of the A.T.L.B. see p. 61. 


CRACK SURVEY.—Two of the four 
C.A.A. Viscounts recently withdrawn 
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from. service (see our previous issue) 
resumed operations on Jan. 12. Work on 
the other two, in which cracks were dis- 
covered in the spar boom end fittings, is 
continuing and they are expected back 
in service shortly. While the Viscounts 
were grounded, Royal Rhodesian Air 
Force Argonauts were used to maintain 
C.A.A. services and only one flight was 
cancelled. B.E.A. was still inspecting its 
Viscount 702s this week and a few 
domestic services were cancelled. 


MANCHESTER EXTENSION.— Plans 
for a 3,500 ft. extension to the south-west 
of the main runway at Manchester Air- 
port have been agreed by the Airport 
Committee. The extension, which is in 
addition to 500 ft. at the north-east end 
already approved (our issue for Dec. 16, 
p. 794), will cost £34m. and will involve 
construction of a tunnel for the 
Altrincham-Wilmslow road and a culvert 
for the River Bollin. 


DELTA TOES THE LINE.—Since the 
Port of New York Authority filed a suit 
against Delta Air Lines for failure to 
comply with the anti-noise regulations at 
New York International, the airline has 
had a “virtually perfect record.” Five 
violations were recorded in 263 take-offs, 
compared with 220 violations in 841 take- 
offs between January and September, 
1960. The lawsuit has been withdrawn. 


THE AEROPLANE 
and ASTRONAUTICS 


1960 TRAFFIC.—Provisional M.o.A. 
statistics for United Kingdom airlines 
show a 23%, increase in revenue short-ton 
miles in 1960 over 1959. Capacity short- 
ton miles offered increased by 25% and 
the overall load factor went down from 
62% to 61 


IRISH RECORD.—During 1960 Irish 
International Airlines carried a record 
715,000 passengers, including 681,000 on 
European routes—a 23% increase. The 
transatlantic passenger traffic increased 
by 46%, and cargo and mail by just over 
50%. 


ITALIAN CHARTERS.—Alitalia has 
now set up its associated charter company 
with the name Societa Aerea Mediter- 
ranean. The fleet comprises two 80-seat 
DC-6Bs. 


FLYING ENTERPRISE.—The Danish 

charter company’ Flying Enterprise 
which began operations in January, 
1960, completed 436 flights during the 
year with three Canadair Argonauts 
purchased from Overseas Aviation. 
More than 45,000 passengers were 
carried. Another Argonaut will be 
added to the fleet in March. 


IATA FACILITATION.—The next 
meeting of the IATA Facilitation 
Advisory Group wil! be held in Tokyo 
on Jan. 24. The chairman will be Solve 
Haegerstrom of S.A.S. and the meeting 
will pay special attention to air freight. 


GATCO MOVE.—The Guild of Air 
Traffic Control Officers has now changed 
its London address to 14 South Street, 
Park Lane, W.1. Guild business will con- 
tinue to be dealt with, however, from the 
old address of 118 Mount Street, W.1, 
until further notice. 


ACCIDENT REPORT.—An official 
commission investigating the crash of a 
Finnair DC-3 on Jan. 3 is reported to 
have said that both the pilot and the co- 
pilot were under the influence of alcohol 
at the time. No evidence of mechanical 
or other failure in the aircraft was 
discovered. 


DOMODEDOVO.—The finger-and-gate 

layout at Moscow’s new international 

airport at Domodedovo (see our issue 

for Dec. 16, page 796) is shown in this 

picture of a model. It is expected to 
be open to traffic this year. 


FSF APPOINTMENT. — Dr. 
Theodore P. Wright, a former Civil Aero- 
nautics administrator and retiring vice- 
president for research at Cornell 
University, has been appointed president 
of the Flight Safety Foundation. Mr. 
Jerome Lederer continues as the founda- 
tion’s managing director. 


B.U.A. APPOINTMENT.—Capt. E. N. 
Jennings, D.F.C., who was awarded an 
M.B.E. in the New Year's Honours list, 
has been appointed general manager, 
flight operations, for British United Air- 
ways. 


IATA OFFICERS. — Mr. Douglas 
Newham of B.O.A.C. and Mr. Harold 
Ferris, T.C.A., have been appointed 
chairman and vice-chairman respectively 


of the North Atlantic Technical Panel of 
IATA. New chairman and vice-chairman 
of the European-Mediterranean Tech- 
nical Panel are Capt. Gordon 
McGillivray, M.E.A., and Mr. Lars 
Enderlein, S.A.S. 


D.H. EXECUTIVE.—Responsibility 
for all research and development work at 
the de Havilland Aircraft Co., Ltd.'s 
Manor Road factory, which is engaged in 
the design of air-to-air missiles, propel- 
lers, fuel controls and other aircraft 
equipment, has been given to Dr. G. H. 
Hough. He has been appointed chief 
executive (engineering). 


WESTLAND DIRECTOR.—The Hon. 
H. N. Morgan-Grenville has resigned 
from the board of Westland Aircraft, 
Ltd., on his retirement from business. 


DOWTY DIRECTOR. — Service 
manager since 1944, Mr. W. Spires has 
now been made a director of Dowty 
Rotol, Ltd. 


EKCO-PYE APPOINTMENTS.—Fol- 
lowing the Ekco-Pye merger, Mr. N. A. 
Twemlow, director of Pye, Ltd., has been 
appointed to the board of E. K. Cole, 
Ltd., and Mr. W. M. York, commercial 
director of E. K. Cole, Ltd., becomes a 
director of Pye, Ltd. 


SAFETY ADVISER.—Air Marshal 
Sir Charles Guest has been appointed 
adviser on flight safety to B.O.A.C. and 
will act as chairman of its Air Safety 
Committee. He was chief aeronautical 
adviser (Civil Aviation) to the Minister 
of Aviation until the end of last year. 
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THE AEROPLANE 
and ASTRONAUTICS 


Air Transport 


r . 6 ’ “sg 
Che Air Operator's Certificate 
FTER Mar. 30 next, British operators of aircraft of more 
than 5,000 lb. gross weight which are used for public 
transport must be in possession of an Air Operator's Certificate 
(A.0.C.). Under the terms of the Civil Aviation (Licensing) 
Act, 1960, this document is “a certificate of the operator's 
competence to secure that aircraft operated by him .. . are 
operated safely.” 

Details of the procedure to be followed in issuing these 
certificates have now been circulated by the Ministry, and 
make it quite clear that a close control is to be exercised in 
future on the operations of British airlines. The 5,000-lb. 
weight limit ensures that this control extends down to small 
taxi and charter companies which might not otherwise be 
regarded as “airlines.” Public transport, as defined in the 
Act and in the Air Navigation Order, 1960, includes the carriage 
of passengers or cargo for hire or reward, or gratuitously if not 
in the employment of the operator of the flight in question. 

Before an A.O.C. is issued, inspections will be made by: 

(a) A member of the M.o.A. Flight Operations Inspectorate, 
in respect of operating standards, organization and facilities. 

(b) An M.o.A. training inspector in respect of the general 
adequacy of training arrangements and of periodical tests for 
all flight crews; and 

(c) An A.R.B, surveyor in respect of the adequacy of the 
organization, facilities and arrangements for aircraft main- 
tenance at home and overseas. 
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These inspections will involve detailed examination of all 
aspects of aircraft operation, including the navigational equip- 
ment provided, and may take “several days to complete 
depending on the complexity and size of a company’s organiza- 
tion.” The certificate—issued by the Director of Aviation 
Safety and Licensing at the Ministry—will be awarded only 
upon satisfactory reports being received from all three 
inspectors, including reports on flights made by inspectors in 
the operator's aircraft in the course of normal operations. 

The standard of competence which the inspectors will expect 
is broadly laid down in the Air Navigation Order, 1960, and 
particularly in the Tenth Schedule thereto detailing the 
Operational requirements for public transport with reference 
to the provision of operations manuals, crew training and 
testing. 

When applying for an A.O.C., operators must provide a list 
of managerial and key executive staff (e.g. managing director. 
chief pilot, operations manager, traffic manager, check captain, 
training captain, etc.). These will be listed in each A.O.C. 
and any changes in personnel or their responsibilities must 
be notified at once to the M.o.A. The Director of Aviation 
Safety may also concern himself with staffing in general if it 
“does not appear to be commensurate with the type and extent 
of the operations undertaken” and the extensive use of free- 
lance flying personnel will not normally be acceptable. 

A typical A.O.C. will cover a specific operator for one or 
more types of aircraft, but special conditions may apply to 
the use of specific aircraft types, and the regions in which 
each type is permitted to operate will also be specified. 
Provision is made for designating nine regions, from “England, 
Scotland and Wales” as a minimum to the whole World as 
a maximum. The intermediate stages each include the U.K. 
and progressively more territories Overseas. 


Fiumicino Opens 


) the great relief of all concerned, all the airline companies 

operating through Rome have now agreed to move from 
Ciampino to the new airport at Fiumicino as soon as possible 
(see our previous issue). The change-over will take place in 
two stages. First to move are all the companies at present 
operating from the west side of Ciampino, which include 
Alitalia, P.A.A., T.W.A., S.A.S., Sabena, Lufthansa and others. 
These companies moved on Jan. 16, the same date as that 
originally independently announced by Alitalia. 

A week later, at midnight on January 22/23, those companies 
operating on the east side of Ciampino will move to Fiumicino. 
These include B.O.A.C., B.E.A., S.A.A., Qantas, K.L.M. an 
Air France. 

An official communiqué to this effect was published follow- 
ing a meeting between the Airline Operators’ Committee and 
General Santini, Director General of Civil Aviation. At this 
meeting, the AOC informed General Santini of the findings 
of the four sub-committees which they had appointed to 
examine various aspects of the readiness of Fiumicino for full- 
scale operations. All four sub-committees had _ reported 
favourably and the airline operators were unanimous in wishing 
to complete the move to Fiumicino as soon as possible. 

Although the actual opening of Fiumicino will do much to 
halt the public criticism of this project, Fiumicino’s troubles 
are not yet over. Indeed, in one sense, they are only just 
Starting. It has yet to be decided, for instance, who is to be 
given the responsibility for the management of the new airport. 
Informed opinion, however, predicts the imminent formation of 


AT LAST.—T.W.A. began operating Convair 880s on Jan. 12 

following successful conclusion of the financing deal by 

Howard Hughes. Four Convairs in T.W.A. colours are 
shown, below, ready for delivery at San Diego. 
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a new private company to run Fiumicino, in which Alitalia will 
be the major shareholder. 

One of the major drawbacks of the new airport has become 
immediately evident with the announcement by airline com- 
panies of the new times for passengers to report to the city 
terminals. Alitalia, for instance, has announced that for inter- 
continental flights passenge*s will be required to report to the 
city terminal 2 hours 30 nunutes before time of take-off and 
for international flights 2 hours 15 minutes.—t.p.c. 


r r . 
fape Testimony 
HE great value of flight recorders has now been shown in 
the investigation into the New York collision. Although it 
couid be inferred from other evidence that the DC-8 had over- 
shot the Preston holding pattern, the tape record from its flight 
recorder has positively confirmed the fact. Meanwhile, the 
F.A.A. has asked for the tapes from recorders in about 40 
other turbojet aircraft, which used the Preston pattern prior to 
the collision, in order to check pilots’ operating practices. 
The recording showed that the United DC-8 was at 8,700 ft 
as it passed the Preston intersection and that its ground speed, 
with a 33-knot tail wind, was more than 435 knots. When the 
collision occurred the speed had been reduced to 315 knots and 
the altitude was about 5,200 ft. 
During the seven-day inquiry in Brooklyn the La Guardia 


controller who (see the transcript quoted in “A.T.C. in the 
Raw” on p. 62) had twice warned the T.W.A. L-1049 of 
approaching traffic, explained that controllers were not 


instructed to give heading changes except at a pilot’s request. 
With a two-dimensional display, a collision-course echo is 
obviously not of itself a cause for alarm. 

At the inquiry United has been seeking to show that a vor 
(Colt’s Neck) used for fixing at Preston might have been faulty. 
The evidence has been mixed; four airline captains testified that 
they experienced trouble and three reported no dilliculties. 


RIM cay OMEN 


fia Re <i a ange te eee a ™ “ 


a ees 


we wee CE — Ste a 
ied t ma. : . ss *, a ES eee ee Bests aS a A x ee Te Pee 
a4 Ky a a eo eee * ee 2 
en Cee ee rinmtiatasinceaata dala ipa Ber ee ae are Le eS Se 2 
“AG 
ie. ) 
bi Po 60 a a 
ee a : 
. 
ay 
ay 
oe: * 
i | Fs 
ae 4 | 
‘Ber 4 
« es 
4 | 
er 
~e 2 > 
" a fe 
rhage 
warts 
é 
' 
; 
if 
vi 
er 
4 *f 
wet 
; * 4 
a ih 
* = 
tp Po : 
a 
24 
Wy; ee 
} oe si 
fs : 
be 4 
we ¥ 
oa 
‘ 
. ee 
One 3 
i ; 
F - 
(i 
+, _ : 
: 
- nf 
re iii aera ‘ , ee 
——— ee A ne ; 
Feed a wcmatininiiieaiie ee ee a = / : 
ae ean ee ET mo . amouineedl RRA, eae. he rast Bs Pe i kaa 3 REALE ALARM 
= a ge Se = ERROR REN oe 
: on RE he ge / 
yes abi are es —— mee oe WS Sa iat “ PRE . 

a fog, Se Sy ee < ray 1 _~ . 2 RTS. tr 
iy i “4 be P “> ae ae pe A et) at ny. Mee Sa) ag ata eee aa : 
Fe * “ . ee : nem PRE eon fake Bactags Sie , ; oe oe 
£ - ‘Ra —_ yeo'g i Lag ae ae 
: ze < : : i oi a ‘ ss oe Ke -* 
ee ‘ ey - - E77 J 
72 we . 8 - a 
' | mn oo er 
a F : S ™ d q a 
— | Me ee NE Bigs tke " a i 
— 4 a “7% 3m - : 
7 . eer mma > es it : - , 

: * 4 y 71 

: w - 44 et 

4 

a ai i} ee ° 7 I. ; ai " ‘ 

RL as Fi e . ey oes Be! fae : i - Oe a ary 
‘a Om ey a aes A aoe Peat : = ote ae RAL ea kT At Rete Set ag 6, NC SS - Sth Ae Sieg Ce Cseaeg 
Mas Pea rn — ee i me baad Sales Se ao war ice | ero ‘ a6 a. Bear SS ae een Seete h Si Soike 6 Yeas as = cht. = yk os Eth 

4 i “ 


Spot not on the map 


You are unlikely to find Jiwani in your atlas. A small 
lishing village, it lies in rugged, waterless country on 
West Pakistan, 40 from the 
border and 550 air 


the coast of miles 


Iranian miles from Karachi. 
Roads are mere sand tracks and the only approach is 
by sea or air. 

Air? Yes, Jiwani has an airfield. True, today’s 
airliners seldom use it, except in emergency; but to 
smaller aircraft of limited range flying through to 
the Far East it is an essential staging point. 

Life at the base is lonely and spartan. Water is 
rationed and food is sparse. Communications are 
poor. There is an irregular coastal launch service 
Karachi Dakota of 


Pakistan International Airlines flies in supplies and 


from and once a month a 
relief staff. Mail comes via Gwadur 695 miles away by 
runner or camel. How welcome are the visitors who 


land to fuel! 


To keep Jiwani supplied with aviation fuel is far 
from easy. But Burmah-Shell takes care of that. 
Supplies are shipped from Karachi in “country 
craft’? which are run aground at high tide and the 
drums off-loaded by plank ramps to the shore. The 
trip takes 8-10 days, but for 4 months the monsoon 
makes sailing well nigh impossible. 

Shell aviation service operates in all kinds of places 
throughout the world, no matter how difficult they 
may be to supply . . . at famous international 
airports and at little-known airfields which, like 
Jiwani, serve Aviation in remote parts. 


fuel 


you can be sure of Shell 
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a.c. techniques | 


V\ GENERATION 
SYSTEMS 


A.C. generation systems manufactured by Plessey under agreement with 
the Westinghouse Electric Corporation, USA, are the most advanced 
of their kind. 


This equipment—its reliability and all-round advantages fully proven 
in Operation—has been specified for the Vickers VC 10, BOAC’s next 
generation of intercontinental airliners. Four 40 kVA channels will be 
installed, the main components of each channel being a generator, 
transformer, control panel and voltage regulator. 


Write for Publication No. 344 for more information about this new and 
important Plessey project. 


For qualified engineers interested in working Aircraft & Atomic Energy Group - Aijrcraft Electrical Division 


on advanced equipment of this type, the a : ; 
opportunities at Plessey are outstanding. The Plessey Company Limited - Ilford - Essex + Tel: Valentine 8855 


Please write to the Personnel Officer. Overseas Sales Organisation: Plessey International Limited « Ilford + Essex + Tel: Ilford 3040 
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JANUARY 20, 1961 


Air Transport... . 


The Board and British United 


N unpretentious but in its way historic document appeared 

on Jan. 11—the first issue of the Air Transport Licensing 
Board’s Civil Aviation Licensing Notices. In future, these 
Notices will be the sole means of making public the details 
of: applications to the Board for air service licences, public 
hearings; Board decisions; and other relevant matters. The 
practice of the Air Transport Advisory Council of advertising 
applications in selected daily newspapers and the weekly aviation 
journals will be discontinued 

Licensine Notices No. | comprises nine foolscap pages of 
duplicated typescript, of which the first four pages are 
permanent notes about the issue of the Notices and procedures 
for making applications for air service licences, attending hear- 
ings, obtaining transcripts and appealing to the Minister. The 
remainder of this issue is taken up with details of the applica- 
tions from British United Airways for a series of services from 
Gatwick to destinations in the U.K., Europe and Africa (see 
our issue for Jan. 6, p. 8) 

As we then explained, these proposed services fall into three 
categories. First there are 17 scheduled, multi-class passenger, 
freight and mail services forming an integrated pattern to 
European and domestic terminals. These, and a second series 
of integrated seasonal mixed-class services for holidaymakers 
to 13 European destinations, would be flown, says the applica- 
tion. “ with Viscount (Mks. 736, 804, 831, or 833) aircraft and 
later with Trident aircraft or other modern types as they become 
available.” 

The third group of three scheduled multi-class services, to 
destinations in Africa, would be flown * with Britannia aircraft 
and later with Vickers VC10 aircraft.” Frequencies specified 
in the applications range from twice-daily on some European 
routes to once-weekly on the African services, with the proviso 
that they could be increased later in accordance with traffic 
demand. Licences for an indefinite period are requested in 
each case. Except on the domestic services, tariffs would be 
in accordance with IATA “or as may be approved by the 
Minister of Aviation from time to time.” Tariffs proposed on 
the domestic routes to Manchester, Glasgow, Edinburgh and 
Belfast are comparable with B.E.A. fares, but generally a few 
shillings higher because of the greater flying distances involved. 

As we said when first reporting these applications, B.U.A. 
has provided the A.T.L.B. with a test case—for which the 
airline was apparently willing to pay £3,100 in non-returnable 
application fees. The size of the test begins to become apparent 
when the applications are studied in detail. 

With the exception of the four domestic services, each of the 
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33 routes requested by B.U.A is to a foreign destination. 
Approval for B.U.A, to operate such services therefore depends 
not only on the issue of appropriate air service licences but 
also on obtaining the approval of the foreign Governments 
concerned. All the terminals specified by B.U.A. in the first 
and third groups are already served by B.E.A. or B.O.AC.; 
one would not be surprised, therefore, to find most foreign 
Governments saying—if asked—that any B.U.A. service should 
be regarded as part of the total British share of traffic already 
agreed. Would it then represent “ material diversion” from 
the B.E.A. or B.O.A.C. services—or can the A.T.L.B. and 
Minister be convinced that traffic on these routes justifies 
multiple designation? 

It is by no means certain, of course, that any foreign 
Government will be asked to accept any of these B.U.A. 
services at all. Clause 2, subsection (3) of the Civil Aviation 
(Licensing) Act, 1960, requires the Board to refuse an applica- 
tion “if ... the Minister so directs in writing on the ground 
that any air transport service proposed in the application would 
in his opinion involve the negotiation with the Government of 
some other country or territory of rights which it would be 
inexpedient for the time being to seek.” Will the Minister 
think it “inexpedient” to ask for permission for these B.U.A. 
services? Could the inclusion of the Trident and VC10 as 
possible future equipment in the B.U.A. application be inter- 
preted as a promise to buy British equipment if the Minister 
blesses the application? If so, how will the Minister balance 
this prospect of sorely needed new business against the protests 
of B.E.A. and B.O.A.C. over loss of traffic? 

If the applications are allowed to reach the stage of a full 
Board hearing, they will be considered by the following: Prof. 
R. G. D. Allen, professor of statistics at the University of 
London; Mr. C. Bagnall, managing director of British Nylon 
Spinners, Ltd.; Mr. E. Baldry, a chartered accountant; Sir 
Friston How, a professional civil servant and secretary of the 
Atomic Energy Office until his retirement in 1959; Mr. W. P. 
James, chairman of the West Midland Traffic Area since 1952; 
and Mr. A. H. Wilson, adviser on commercial air transport to 
the Ministry and assessor with the A.T.A.C, With the much- 
regretted decease of Lord Terrington, the post of chairman is 
at present vacant 

With its almost complete lack of aviation expertise (except- 
ing that of Mr. A. H. Wilson) this Board is presumably 
expected to act in a judicial capacity after listening to argu- 
ments for and against a particular application. The burden on 
the small secretariat for the A.T.L.B. is therefore going to be 
a particularly onerous One. Constituted and briefed as it is, 
the Board might be forgiven for hoping that the Minister will 
in this case exercise his option under Clause 2 (3)—but it will 
be an unhappy augury for British civil aviation’s “ new look” 
if this first real issue is not put to the test at all. 


Subsidies for the Loeal Airlines 


FEATURE of post-World War II air transport in the 

U.S.A. has been the large Government subsidy paid to the 
local service airlines. Although the dependence of these air- 
lines on subsidy has steadily decreased—only 32 of their 
total revenues in 1959 came from the Government, compared 
with about 75 when operations began—the actual amount 
of subsidy paid has been increasing with the growth of local 
service operations, and in 1960 was over $50 million. 

The Civil Aeronautics Board, which is the Government 
agency responsible for administering these subsidies, has now 
proposed an entirely new basis for calculating the amount 
received by each of the 13 local service airlines. 

Hitherto, subsidies have been calculated to allow each airline 
to meet its total costs plus a small return on investment (about 
5°). Airline managements have thus had little incentive to 
cut costs and improve efficiency, as this merely led to a reduc 
tion in subsidy. The new formula proposed by the C.A.B 
would provide a fixed subsidy per available seat-mile offered 
by the airlines, and would allow a rate of return on investment 
of at least 10% to be made. If the rate of return exceeded 
the agreed average, an appropriate amount of subsidy would 
be withheld. 

The “class rate” formula worked out by the C.A.B. will 
give the local operators about the same amount of subsidy in 
1961 as they received in 1960, but the new basis of calculation 
leaves room for airline efficiency to be rewarded. Four 
different mileage rates are proposed, according to the average 
daily mileage flown per city served. ranging from 3.05 cents 
per available seat-mile below a 300-mile average distance to 
1.9 cents for over 600 miles. The subsidies will be calculated 
monthly. 

Last year, the 13 local service airlines were serving about 
560 cities and towns, of which more than 300 were served only 


by these airlines. In order to place the local carriers on a 
sounder financial basis, the C.A.B. is, however, to allow them 
to cease service at points which provide fewer than five 
passengers a day, and to serve more major traffic points at 
present reserved for the trunk operators. By these and other 
means, it is hoped to put the local carriers on a non-subsidy 
basis by 1970 


North Atlantic Boom Continues 


IGURES issued by IATA for the third quarter of 1960— 

though incomplete and set out, this time, only in a discursive 
form and without the usual tabulation—show continued sub- 
stantial increases of scheduled North Atlantic traffic carried by 
Association members 

During July, August and September the number of scheduled 
service passengers in both directions totalled 670,124—an 
increase of more than 28% on the total (523,031) for the same 
three months of 1959. Cargo and mail traffic increases were 
even more spectacular, with jumps of more than 42% and 
44 to 25.722.941 lb. (12.861 short tons) and 8,853,686 Ib. 
(4.427 short tons) respectively. 

The passenger load factor dropped in relation to the 1959 
figure—as might have been expected with the increase in the 
number of seats offered by the enlarged turbojet fleets—but 
was still very high at 68.7 

In the first three quarters of 1960 a total of 1,376,902 passen- 
gers were carried on scheduled North Atlantic services. 
Assuming no more than a 15% increase in the fourth quarter, 
the total for 1960 will be about 1,700,000. With the steady 
increase in non-scheduled operations, it may be guessed that 
the total North Atlantic passenger traffic for 1960 will top 
the two million mark. Last year’s sea passenger total was 
about 850,000. 
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The Air-freight Business 


HE announcement of the development in the U.S.A. of 

military/civil turbofan all-cargo transport (see last week’s 
issue, p. 33) leads to the inevitable question: just how costly 
will be the compromise for the prospective civil operators? 

However good the F.A.A./U.S.A.F. co-operation may be, 
it is impossible to imagine, for instance, that the performance 
requirements can be similar. Differences here are likely to 
be more prospectively costly to the civil operator than those 
concerned with physical features—-which may involve no more 
than relatively superficial compromises. The military require- 
ments must obviously take priority. 

In fact, all high-speed aircraft are inevitably compromised, 
when considered as freighters, by the simple fact that the 
fuselage must be circular, or nearly circular, in section. Since 
a floor must be arranged somewhere across this section, the 
fuselage is therefore divided longitudinally into two most 
inconveniently shaped holds or series of holds. 

In a paper delivered last week in Detroit, Canadair’s co 
ordinator of cargo systems, Mr. Joseph A. Morley, made no 
bones about the losses of useable volume caused by these 
awkward shapes and by the use of mechanized loading systems 
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Air Transport... . 


AUSSIE HELICAB.—Following the opening 
of a heliport on the River Yarrain Melbourne, 
both T.A.A. and Ansett-A.N.A. are offering 
helicopter services from Essendon Airport 
to the city centre. The heliport is 40 ft. 
Square, supported by two pontoons. All 
fuelling for the helicopters is at Essendon, 
where this T.A.A. Bell 47 was photographed. 


but showed how some of the theoretical losses could be 
reduced and higher load factors maintained In simplest 
terms, the freight is loaded according to its relative density 
so that the best use is made of the available volume and 
load-carrying capacities of different parts of the fuselage. 

Allowing for space losses, the minimum average “ ware- 
house density” of loads accommodated by the CL-44 is 12.5 
Ib./cu. ft.; for overall densities below this figure the aircraft 
is Space limited. But the actual cargo items may vary in their 
individual densities between, say, 5 ]b./cu. ft. and 30 Ib./cu. ft 
So it is sometimes useful to have cargo areas which are limited 
in terms of weight or volume. 

In the CL-44 the forward cargo compartment is volume 
limited, but can take an 8,000 lb. load; it is thus most efficiently 
used for high-density items up to an average of about 30 
lb./cu. ft. At the other extreme the compartment in the swing 
tail is load-limited (to 3,000 Ib.), but is relatively roomy, and 
would therefore be packed with low-density cargo. 

Mr. Morley mentioned a new analytical technique for 
establishing achievable load factors. This uses the probability 
of the expected payload and density distributions to forecast 
the average achieved payload or load factor for a_ specific 
operation. 


A.T.C, in the Raw 


HE 90-page transcript of A.T.C. conversation, which was 

issued publicly by the Federal Aviation Agency soon after 
the New York disaster, is likely to have a value beyond that 
which is immediately obvious. 

Anyone who is prepared to apply the few hours of work 
involved in its reading, suitable chronological rearrangement 
and re-reading will find that it tells a tale which probably no 
other such transcript has yet told. Specialists in the human side 
of air traffic control development will, after studying it, be 
able to put their fingers on a score of possible weaknesses in 
present procedural A.T.C. methods—whilst gaining a renewed 
admiration for the work of the controllers themselves in their 
near-impossible environment. 

Let us look first at the simple facts. During a critical 17 
minutes the approach controllers at La Guardia and Idlewild 
were giving successive instructions to 10 arriving aircraft—eight 
of them on scheduled services and two executive or non-carrier 
aircraft. Even whilst trying, again and again, to regain contact 
with the two aircraft after the collision they were coming back 
to deal with the remainder of the aircraft which were still 
airborne The whole thing was being done “ off the cuff.” 
Is it remarkable that, even before the emergency became 
obvious, momentary slips of memory can be detected? 

This is a small part of the transcript of the recordings 
(excluding replies from the aircraft) in the few minutes 
immediately before the disaster. La Guardia Approach Control 
is talking to its flock-—-including T.W.A.’s Flight 266:— 

o And Trans World two sixty six the glide path is out 
of service . . . localizer is in operation . continue your descent 
to eight thousand, expect additional descent clearance. advise leaving 
nine Capital one thirty two . . . maintain present heading for a 
radar vector to the final approach course, and reduce to approach 
speed Trans World two sixty six descend to six thousand 
advise leaving eight . Trans World three seventy four the wind 
northwest at one five, turn left three three zero Trans World 
two SIXLV SIX maintain course R 

Trans World three seventy four, what is your altitude, sir 
Roger . cleared for 1s approach. Turn right zero one zero. 
intercept final appreach course on that heading. Take over and 
complete the approach. You're six miles behind traffic . . . cross 
Dodger [reporting point] at two thousand five hundred or below 
Capital one thirty two turn further right, er, one four zero for a 
radar vector to the final approach course. 

Trans World two sixty six reduce to approach speed, please . . . 
Capital one thirty two, continue your descent to one thousand five 
hundred . . . you're cleared for 11s approach, turn left zero six zero 


intercept final approach . . . your present position is 10 miles south- 
west .. . Trans World two sixty six, turn right one three zero . 
continue descent to five . . . make that further right one five zero. . . 

. . and Trans World two sixty six, traffic at two thirty, six 
miles northeastbound Trans World three seventy four contact 
La Guardia Tower now, one eighteen seven, that’s Runway Four, sit 
P Trans World two sixty six, what is your altitude? Fifty five 
hundred, is that correct? . . . Roger, continue your descent to one 
thousand five hundred . and turn left now heading one three zero 
. . » Roger, that appears to be jet tr: iffic off your right now three 
o'clock at one mile northeastbound. 

Afterwards, whilst still dealing ‘with “Capital one thirty 
two,” with Douglas “Nan seven four Charlie” and an 
anonymous “ Nan three three Fox” (note the use of the old 
phonetic alphabet), La Guardia Approach Control tried 10 
times to raise T.W.A.’s L-1049 Flight 266. 

Meanwhile the United DC-8, after being progressed with 
the L-1049 by the New York Air Route Traffic Contro! 
Center, was given (at 15.33:15 hrs. G.M.T.) an improved 
slant visibility figure for Idlewild, was cleared down to 5,000 
ft. and told to hold at the Preston stack; the N.Y. Center 
then said “good day.” Between 15.33:28 and 15.33:54 the 
DC-8 spoke to and was answered by Idlewild Approach 
Control. Afterwards, from 15.34:17, Approach Control made 
17 attempts to raise the DC-8. 

A minor point which will be noticed by the specialists 
is that Approach Control was still giving half-a-mile visibility 
at Idlewild 10 minutes after Air Route Control had given 
the DC-8 a revised figure of 5,500 ft.. or better than a mile 

Another feature which the transcript helps to make clear 
is the way in which, with so much traffic airborne in instru- 
ment conditions, the controllers afterwards managed to 
reorganize everything. Whilst the situation over the L-1049 
and DC-8 was still obscure they had to keep the othe: 
traffic airborne and reallocate holding altitudes so that the 
5.000-5,500 ft. level—at which the missing aircraft had last 
reported could be kept clear. One of the aircraft, which had 
actually been on final approach into Idlewild and was told to 
hold over the Scotland NpB, reported that it had fuel for no 
more than 20 minutes’ holding. 

Sadly interesting, too, was the garbled nature of the first 
crash reports which came in to the New York Center, so that. 
for a while, it seemed that the DC-8 (first described as a 
* Navy aircraft) had crashed on Staten Island and the L-1049 
(later stated to be a 707) in Brooklyn.-—#.A.1 
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AOS is in the news. The border between that country and 
Thailand (which used to be known as Siam) is formed by 

the Mekong River. Seventh largest by volume in the World, 
the Mekong River is perhaps the least known. Rising in Tibet, 
it flows through China and Burma, before emerging as the 
border line between Laos and Thailand Flowing approxi- 
mately south-east, it enters Cambodia and eventually runs into 
the South China Sea through Viet Nam 

At the moment the river is almost completely undeveloped. 
It has a large hydro-electric potential in its tributaries and on 
the main stem, which would, if utilized, raise the living standards 
of the populations of Cambodia, Laos, South Viet Nam and 
Thailand. Other benefits would arise from irrigation projects, 
flood control, and improved navigation for the river boats. 

The United Nations Economic Commission for Asia and the 
Far East conceived the idea of an international development 
project, covering the Lower Mekong River. As part of this 
project the Federal Government of Canada agreed to finance 
under the Canadian Colombo Plan a $1,300,000 survey and 
mapping programme. In addition an agreement was signed 
with the four riparian countries of Laos, Thailand, Cambodia 
and Viet Nam, whereby these countries would contribute 
$25,000 each towards the cost of the project 

How does one go about organizing a ground and air survey 


Below, L. to R., Beaver on wheels at airport. Mr. Richmond 
of Party B checks stores unloaded from the Beaver; note the 
bamboo raft. Beaver afloat 
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The amphibious Beaver climbing away from the Mekong. 


of this magnitude? Canada for many years has been a World 
leader in the air survey business, so the Government of Canada 
invited the principal air survey companies to participate, a 
unique experience in co-operation. Hunting Survey Corpora 
tion, Ltd. (formerly The Photographic Survey Corporation, 
Ltd.), of Toronto were appointed as project managers, with 
the following companies participating: Aero Surveys, Ltd., 
Vancouver: Canadian Aero Service, Ltd., Ottawa; McElhanney 
Nelson Air Surveys, Ltd., Vancouver; La Compagnie Photo-Air 
Laurentides, Quebec City; Paul Pelletier, P-Eng., Montreal; and 
Spartan Air Services, Ltd., Ottawa 

Spartan Air Services undertook the aerial photography, 
dispatching a Dakota with high-altitude engines to Laos in 
October. Other companies supplied ground surveyors and such 
survey instruments as levels, computers and tellurometers. 

Bob Brocklebank as project manager, and I as administrative 
assistant were given the task of rounding up all the equipment 
and shipping it out to the Far East. It was our intention to 
complete the field portion of the survey in one dry season, 
that is to say from November, 1959, to the end of May, 1960. 
Technically, such a large area had never before been attempted 
in so short a period, but with the aid of modern equipment 
we felt sure we could get it done in the time available. As 
Vientiane, the capital of Laos, is situated about midway 
along the Mekong, we decided to base our headquarters there. 

We organized seven field parties to work in Laos and 
Thailand, and subcontracted the work in Cambodia and South 
Viet Nam to a company which had had several years of experi- 
ence working in this difficult area. Five of the parties were 
to do levelling, and the other two distance measuring with 
tellurometers. All of the parties were water-borne, with the 
exception of one that had Land-Rovers. 

From previous experience on other overseas expeditions we 
realized that first-class communication was essential between 
the field parties and headquarters. We therefore ordered a 
two-way radio-telephone system which was easily transportable, 
the Racal TRS5 made in England. A single sideband crystal 
controlled set with four channels. These sets worked extremely 
well during the whole expedition. 

As the majority of the parties were to work on the river far 
away from roads, their only access to headquarters would be 
by water or air. River transport was slow and non-existent 
during the low-water period, aerodromes were few and not well 
maintained, so the obvious answer was an amphibious aircraft. 
After a discussion on the relative merits of a de Havilland 
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Otter versus the Beaver, we plumped for the Beaver as average 
resupply flights to the parties would never exceed 800 Ib. 

We were extremely fortunate in finding a brand new Beaver 
available for day lease in Pnomh Penh, Cambodia. This air- 
craft had had an odd history. Ordered originally for the Prince 
of Cambodia as an executive model, it met with a slight mishap 
in Singapore when a large tractor was dropped on its crate 
during transhipment. The underwriters sent it to Hong Kong 
where it was repaired by Hong Kong Aircraft Engineering. 
When the Prince was notified of the accident, he refused to 
accept the machine and wanted a new one. This was obtained, 
leaving the other for our use. A 45-gallon tank was fitted 
in the cabin and a French pilot and navigator flew it non-stop 
from Hong Kong to Pnomh Penh in eight hours. 

Our pilot was Don Stewart, an experienced Canadian bush 
pilot who for years had been flying charter planes in the 
Arctic. As the Beaver was on wheels we had to buy a set of 
amphibious floats and ship them to Bangkok, where they were 
speedily fitted to the aircraft by Thai Airways at Don Muang 
airport under Don’s supervision. 

had arrived in Bangkok at the end of August and had 
organized the gathering of equipment which had been sent 
from many parts of the World—canned food, tents, boats, 
survey equipment, fuel, drugs and last but not least, beer and 
cigarettes. All these supplies had to be dispatched upcountry 
and located at suitable points for collection by the parties. 

At the beginning of November we were all set to go. The 
surveyors arrived slightly broke after spending sprees in Hong 
Kong, and without giving them time to draw breath, the 
Beaver flew them out to their camps along the river. 

The main purpose of the Beaver was resupply of the field 
parties, and it turned out to be ideal for the purpose. Veha 
Akat, a French Laotian Aviation Co. at Wattay Airport near 
Vientiane where our Beaver was based, supplied the main- 
tenance services. They themselves operated several Beavers 
on scheduled services in Laos, and with the help of French 
engineers and local technicians they provided a really excellent 
maintenance service at a most reasonable price. 

Requests for food and supplies were sent in daily by radio 
and then dispatched by Beaver as soon as the urgency of the 
requirements dictated. Most of the parties were visited once 
every 10 days, sometimes more often. An early morning 
scene at the airport would show baskets of fresh fruit from 
the local market, with the odd fish tail sticking out from 
amongst the pineapples and bananas, repaired outboard motors, 
crates of beer and tins of food being hefted up onto the floats 
and thence into the cabin. 

As summer approached this became hot work with tempera- 
tures seldom dropping below 80°, and often they were over 
100° | Don's flights were seldom longer than three hours 
to the farthest camps, and after a few days he was thoroughly 
conversant with the river. We laid in a stock of aviation fuel 
at Luang Prabang in the north and at Pakse in the south which 
were used occasionally. Over the whole expedition about 
360 hr. were flown 

The immediate availability of the Beaver was a great boost 
to the morale of the field crews. They knew that should they 
fall sick, the aircraft could evacuate them within hours. 

The problems involved in operating an amphibious aircraft 
in uncharted waters were not nearly as great as we had 
anticipated. Bob Brocklebank on a preliminary reconnaissance 
had been told fantastic tales about river conditions. Giant 
wh rlpools, crocodiles. and large floating teak logs, all factors 
which would tend to make an amphibious operation rather 
difficult if not impossible. These stories made good telling 
around a bar, but were in fact without foundation. One party 
did see a solitary crocodile about 9 ft. long, and it is difficult 
to say who got the bigger fright, as they never saw it again 

Don Stewarts main difficulty was the swift current in 
the narrower portions of the river. This current together with 
strong winds made navigation and manceuvring to the mooring 
rafts extremely tricky. He continually had to start and stop 
the engine to obtain steerage way, yet not move too fast in 
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case the momentum would damage the floats and raft on 
mooring. 

The ground crews made up of local Laotian rivermen, soon 
became most adept at catching the arrcraft on its approach 
to the shore and making it fast. On departure, they learnt 
how to cast off and as soon as the engine caught, they would 
push the floats out into the stream so that the current would 
swing the nose around into the taxi position. 

Normally the camps would move, always downstream, every 
two weeks, some 30-40 km. depending on a suitable camp site 
being available. Nearly all the parties built large bamboo rafts 
which besides being used to transport the camp equipment 
were very useful to moor the Beaver, as the river bank was 
nearly always lined with sharp rocks. 

Each party had two or three 15-ft. aluminium boats powered 
by an 18 h.p. Johnson outboard motor. These boats were 
very good for our purpose, as being light (they only weighed 
260 Ib.) they could be carried by three men. When moving 
camp the boats would tow the raft downstream carefully navi 
gating through the rapids, fish barrages and other obstacles 

On arrival at a new site, the party chief would inspect the 
river by boat and choose a suitable alighting strip. This area 
was then carefully probed with bamboo poles for underwater 
rocks and snags. A taxi-way to the shore was also charted 
and, if narrow, flagged poles were placed in the river to guide 
the Beaver. The position of the strip, together with easily 
identifiable landmarks, was then radioed to base and flights 
commenced. 

[his system worked perfectly with one slight exception 
mentioned later. On arrival at a new site, Don did a dummy 
run to check for rocks which could easily be seen as a water 
discolouration from 1,000 ft. He also flew upstream a few 
miles to check on floating debris, Dead animals were the 
biggest menace as they are almost completely submerged, and 
a water buffalo can be a nasty thing to meet on touch-down 

The only accident that occurred during the seven months 
of operation was near Savannakhet on the river. An 
unexpected rock caught the Beaver just as Don was turning 
into wind. The starboard float hit, bouncing the plane out of 
the water, then it quickly settled again. Without waiting an 
instant, Don pushed the throttle almost through the wind- 
screen and, as the aircraft was nearly empty, he got off the 
river, water streaming from the punctured float. He flew back 
to Vientiane and landed on the wheels. 

Inspection showed a 3-ft. rip in the side of the starboard 
float just forward of the wheel well. Having had a look at 
the damage, it could easily be seen that had he hesitated or 
stopped to assess the damage the float would have become 
waterlogged, and with the forward movement of the plane it 
would have corkscrewed into the river. Knowing the strong 
current and depth of water at that site, the underwriters would 
have had little to salvage. Veha Akat had an excellent sheet 
metal technician and, working overtime, the float was soon 
repaired and in operation again 

During the early months of the year the local hill tribes of 
Laos burn the forests to clear land for planting when the rains 
arrive This creates a dense smoke haze which rises to 
10,000 ft. and reduces visibility to a mile or less. Navigation 
during these months was very difficult, especially in the north 
of Laos, where huge sugar-loaf mountains rise up near the 
Mekong. We managed to keep the flights going and, after the 
first rains when the haze cleared, Don was heard to remark 
that visibility was so good he hardly recognized the route to 
the camp 

By and large the expedition was very successful, and this in 
no small measure was due to the excellent use that we had 
out of the Beaver. We would certainly recommend the use 
of an aircraft for resupply work in areas where communication 
is difficult, as although the cost is fairly high, the operation is 
saved from wasted time, through lack of some small part which 
could not be sent quickly to a party. This aircraft gave us no 
problems whatsoever and with normal maintenance under 
dificult conditions performed perfectly. 
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Today’s 


At the two critical points 

of every flight — 

take-off and landing —tyre 

quality and performance 

assume paramount 

importance: nowhere more so oye 

than in the operation of i 
international jetliners. 


jet services 


land on 
J Firestone 
tyres 


Piston engined aircraft use 
Firestone Gear Grip 

Sky Champion for safe, ; 
economical operation. cme 


FIRESTONE TYRE & RUBBER COMPANY LTD., 
GREAT WEST ROAD, BRENTFORD, MIDDX. 
A.D. & A.R.B. Approved. 


Firestone TYRES — consistently good 
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DAKOTA... AMBASSADOR 
..-VIKING ... ARGONAUT 


Following our successes in 
supplying MALLITE E.G.B. laminates for 


reflooring many D.C.3., Viking, Ambassador and 


Argonaut aircraft, we now offer complete replace- 


ment floor panels for Viscount 800/810 aircraft 


in an A.R.B. approved installation. 


| 4K If repairs to your 

| present floor are a problem— 
’ order MALLITE E.GB. 
REPLACEMENTS 
LIGHTNESS - STRENGTH 


SERVICEABILIT 


William Mallinson) 
amd Sons t.td. 


PGae 


DAGENITE 


AIRCRAFT BATTERIES 


Pritchett & Gold and E.P.S. Compa 
» M 

n Airport Sales and Service Dey Building 203D, Eastern Perimeter Rd : a Tiiswas 
t 4321 Ext 6023 BSTTe b e RESO 


yagenite Works, Dagenham Dock, Essex 
n 0121 
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The Fighting Services 


Asian Royal Tour 

WO R.A.F. Dakotas have been chosen to carry H.M. the 

Queen and H.R.H. the Duke of Edinburgh on the Nepalese 
section of their forthcoming Asian tour. This decision has been 
taken by the Secretary of State for Air and the Ministry of 
Aviation after full consideration of possible types, including the 
D.H. Herons of the Queen's Flight and the Handley Page 
Herald 


Ihe Herons do not have the carrying capacity for the task 


in Nepal, and although the Herald was fully capable, it had 
never been flown under normal military or civil airline 
conditions 

One of the two Dakotas—-KN 645—was used by Lord 


Montgomery for some years after the Wa Recently it had 
been held in reserve and was used periodically for special 
flights. The airframe of KN 645 has flown 2.888 hr. and its 
engines have completed 500 hr 

KN 452, the other Dakota, was recently brought back from 
Malta, where it was used by the A.O.C. for special flights. The 


airframe of this aircraft has logged 2.339 hr.. and its engines 
have completed 327 hr. and 236 hr. respectively. Both aircraft 
are considered to be the best Dakotas in the Service and it is 
expected that they w complete four or five flights during the 
tou 


F.E.A.F. Administration 


IR VICE-MARSHAL J. F. HOBLER, C.B.. C.B.E.. who has 
been A.O.C No. 25 Group, Flying Training Command. 
since October, 1958, is to become Air Officer in charge of 
Administration, Far East Air Force. in May 
In January, 1948, Air Vice-Marshal Hobler was appointed 


Deputy Director of Plans at the Air Ministry, and from April 
1950, until he joined Flying Training Command as Senior 
Personnel Staff Officer in May, 1952, he commanded R.A.F 
labbaniya. Prior to becoming A.O.C.. No. 25 Group, he was 


Air Officer in charge of Administration. M.E.A.} 


Flying Training Command 
A IR VICE-MARSHAL H. J. KIRKPATRICK. C.B.. C.B.E 
d D.t ( has been appointed Air Office Commanding. 
No. 25 Group, Flying Training Command. with effect from the 
first Of next month 


Since June. 1948. A Vice-Marshal Kirkpatrick has been 


successively S.P.S.0 Flying [raining ¢ wand, on. the 
directing staff of the R.A.F. Staff College. Bracknell, Chiet 
Instructor at the R.A.F. Flying College. Manby. a student on 
he 1954 Imperial Defence College course. and Director of 
Operational Requirements (A) at the Air Ministry He was 
Assistant Chief of the Air Staff (Operational Requirements) 
vefore becoming Chief of Staff, 2nd T.A.F. in August, 1957 


Duncan Trophy Award 
HORTLY before retiring from his post of Commander-in- 
Chief, R.A.I Germany \ Marshal Si Humphrey 
Edwardes Jones presented the Duncan Trophy to No. 93 


Squadron at R.A.F. Jever last month This award is for the 
squadron with the highest averages in operatior ciné and a 
ng scored at the Armament Practice Station, Sylt 
This year’s contest was won by No. 93 Squadron with the 
ecord averages of 91.6 for operational ciné and 40.3 for 


RECORD SCORE.—As 
recorded above, No. 93 
Squadron has won the 2nd 
T.A.F. Duncan Trophy contest 
with record scores in both 
operational ciné and air firing 
The Squadron Commander, 
Sqn. Ldr. M. O. Bregh, is seen 
in the centre of his pilots, 
with Fic. Lt. R. D. Stone, who 
achieved an average of 96.3 

and 62.8 respectively, on 
his right 


FINAL SALUTE.—Thirty-six aircraft from 2nd A.T.A.F. and 

a five nation guard of honour paid tribute to Air Marshal Sir 

Humphrey Edwardes Jones when he retired from the Service 

earlier this month His post of C.-in-C., R.A.F. Germany, 

which he has held for three years, has been taken over by 
Air Marshal |. Grandy 


firing—the averages being computed from the best three scores 
in each phase. In the averages based on all personal scores, 
divided by the number of squadron pilots, the Squadron reached 
86.6 ind 34.4 respectively. Fit. Lt, R. D. Stone, “A” 


Flight Commander. achieved an average of 96.3% and 62.8%. 
Commanded by Sqn. Ldr. M. O. Bregh, A.F.C., the Squadron 
is equipped with Hunter F.6s This was its second win in 


the contest 
R.A.F. Appointments 


HE following are among recent Royal Air _ Force 
appointments 

Air Ministry: Wg. Cdr. W. Hoy, D.F.C., A.F.C., to the Depart- 
ment of the Air Member for Supply and Organization 

Fighter Command: Gp. Capt. R. J. Rackham, to Headquarters as 
Command Engineering Officc We. Cdr. M. G. L. Lovell to R.A.P. 
West Raynham for air staff duties; Wg. Cdr. M. H. Constable- 
Maxwell, D.S.O.. D.F.« M.A., to Western Army Command as 
Liaison Officer Weg. Cd A. Y Mason, A.F.C., to R.A.F 
Irimingham 

Coastal Command: Sqn. Ldr. P. A. S. Rumbold to Headquarters. 


No. 19 Group, for air staff duties with acting rank of We Cdr 
Flying Training Command: We. Cdr. R. H. Fry, D.F C©., to 
Headquarters No. 25 Group for air staff duties: We. Cdr. J. R. C. 


Proudlock to No. 2 R.A.F. Police District, Church Fenton, as 
Assistant Provost Marshal: Wg. Cdr. P. D. Thorne, O.B.E., A.F.C 
to 4A.F. Manby as Senior Instructor 

Technical Training Command: Gp. Capt. C. H. Press to the 


R.A.F. Technical College, Henlow, as Assistant Commandant; Gp. 
Capt. G. M. R on, D.F.C., to Headquarters as Senior Personnel 
Staff Officer: We. Cdr. A. G. Cadman to No, 1 School of Technical 
Training, Halton, t mmand the Administrative Wing; Wg. Cdr. 


D. W. Densham to No. 2 Radio School, Yatesbury. to command with 
i p. ¢ Cdr. K. F. Massey to No. 3 R.A. 
Police District, Spitalgate. to command: Wg. Cdr. W. C. Vaughan, 
M.B.E.. to the R.A.F. Technical College, Henlow, as Chief Electrical 
Instructor 

Signals Command: We. Cd E. R. Dutt, A.F.C to R.A.F. 
Tangmere to command the administrative wing 

Maintenance Command: Sua! Ldr. J. G. Ireton to No. 4 
Mechanical Transport Squadron, Kidbrook. to command. 

Other Appointments: Weg. Cdr. F. W. Davison to the Joint 
Services Staff College for directing staff duties: Wg. Cdr. R. W. G 
Freer to the Ministry of Defence: Sqn. Ldr. W. E. Pettifer to the 
Army Staff College, Camberley, for directing staff duties, with 
icting rank of Weg. Cd: 
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THE AEROPLANE 


: Flyin o 
7 Aircoupe 


Execta 


by 


John Fricker 


LTHOUGH Fred Weick’s novel Ercoupe first flew as long Like everyone else, I disliked this for the first hour or s« 
wo as October. 1937. it has continued intermittently in but after the initial period of thrashing my feet round the 
«< 4 « Vee cr, . ‘ « Pig ; 
production ever since, and more than 5.000 examples have now = lor ti yg angen oe aegecces dt perce down to enk 
been delivered. Its manufacturing rights and facilities have W"4! P "TA to be a singu Baty Spe, cage and toolp 
changed hands several times during its long career, in which system. I flew it from runways with various degrees of cré 
it has grown from $5 to the current 90 b.h.p winds at airfields all over the country, and used it exactly lik 
as . . torca p. ] ‘el, vo imp 
Production was recently taken over by Air Products Co., S er ae P As — ~~ control was a ae you simply 
Inc., which, with a large financial backing, is manufacturing eng = ie along the runway for take-off and carried 
: yn driving ir Dg 
the renamed Aircoupe in an extensive facility at Carlsbad, ‘ Fi tk “ % } ft pil ' find ti 
ror IKINE to : a Te ) tn 1OS 
New Mexico There, production is continuing with three om ta ne oO light — alt ee ts, ind that most a 
Aircoupe models, of varying standards of equipment The opposed to the idea of two controls, particularly those wh« 
: Cc . ary c © ¢t trie > ‘fere » | ri ) “ry t 
Trainer is unpainted, and has only basic instruments, while have not tried them. In deference to popular opinion, sey C 
the Expeditor adds a full panel, landing lights and Narco me ge yp nes — —_ —_ gp ¢ the Ai 7 arf eric 
Superhomer radio. The Execta comes in a high-gloss two-tone ind the de luxe xecta which ew at Stay letore and ist 
: ‘ . was so provided The two-control version is still available, and 
finish fully equipped for night and 1tFR operation ; ia is probably the ly I 
All three models are now being handled in the U.K. and inter - > b Fe ethots the only aircratt which could be flown 
: me disable ilo 
north-eastern Europe by a new British company, Air Rent ri Ex 2 rss tion’ if th zlo E J G-ARHA 
, minatior e -cta demonstrato / 
Ltd., whose principals are Mr. K. Couling and Eric Thurston, ee si tear., Binsemeciefecetyssapesicte- peta “ 
at Stapleford, Essex. Seven Aircoupes are already in stock Showed duplicate and very narrow-set rudder pedals in the 
al « Cif u. sua Ver f « « « . ® ‘ y 1 ‘ ’ ° 
P te aces : 5 icin lindas two-seat cockpit, which has space for a third (child's) seat ir 
together with a substantial spares backing, and are being offered papas alee : coe OE Ba a Soe : The to 
at U.K. delivered prices of about £3,500-£4,200, according to 10) "ls OA CAN Si De siecle ia. die ‘techn 
1 das e nov Se ) wewnhee leering tine Sstandare 
model. Their American private Cs. of A. have already been ree : fash es e* , 2 ¥ af ren 5 ij kel - a 
: merican snion, mnstec > ’ » o the contri 
validated, and they have been submitted for full public , mgt re agar — = or : 
transport ategori Wheels, which still retain the large degree of rotation of th 
ransport catexé es ' Y : : 
' forme rrangement uUpied w the ful v2 ilerons, this 
At the moment the Aircoupe is the only low-wing fixed casei * a on eee ree 7 so - full-span aile ~ 
€ its i very OSitive latera u 
tricycle-undercarriage American aircraft available in this Other si tA alienate “el fe: nc f th ieiteal ; 

‘ ne silg i\ meen 4 ar re ine ro SVSLeCI 
country, and should be accordingly popular. I must confess |, oe Pose ted a OR * of “s ion a pistes th. 
to a very soft spot for the original design (this series, May 9, j... ho Re TE OF paaasts ane cicvalol = 

9$? , . latter has had a large central “ bite” taken out of it since 

1952), having used the only Ercoupe in Britain, until the recent tee Brcoune ae and has 20 d = leetnadl ok ith ; 
: , e coupe days, « as « gree Ste Ol - OTiginal 

invasion,” for a couple of years on business flights. During . at, “‘ yi io eae : 

; 13 degrees up-travel. Rudder travel is equally limited 
that time, I did more than 90 hr. on it which I think qualifies the surfaces are prevented from moving more than 3 4 

’ e suri S al y ore an egrees 

me to express an informed opinion on its unique two-control ee ee ee en , . et 
inwards by the lack of elevator cut-out, which means that 


system 
only one of them moves effectively (outwards) at a time 

[his is for optimum safety; a stall breakaway is not normal! 
possible, and the Aircoupe is F.A.A. certified as characteristic 
illy incapable of spinning. 

Inadvertent spins cause many light aircraft accidents, and 
any means of so positively preventing them must be welcomed 
Control travel in the Aircoupe is still entirely adequate, and the 
restrictions are not normally apparent 

Cockpit entry, via the two wing walkways, is simple, despite 
the fairly high sidewalls and the necessity to step on the 


three-position seats. For the latter purpose neal fold-dow mats 
are provided The Aircoupe retains the excellent “ roll-top 
type side-windows of the earlier variants, with an optiona 
Sliding centre-piece of green plastic. All three components 


can be moved to various positions around the windscreer 
and rear canopy arches, or for a 5 m.p.h. cruising penalt 
both side-sections may be slid right down to give virtually 
an open cockpit 

Cockpit layout remains similar to earlier variants, but the 


Execta has a full flight panel to port, except for a VSI, and 
a useful radio installation in the centre This norma 
comprises a Narco VHT-3 Superhomer, with vor ind 

a Narco LF and MF receiver with provision for addition of a 
manual loop Reception is via a speaker at the rear of 


the cabin, the noise level being sufficiently moderate for this 
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to be effective. Lighting rotating an 
collision beacon i h iselage 
The 90-b.h.p. Continental C-90-12F starts easily with a pull 


the throttle 


exceptional 
Pre-flight 


gal pe de 
ind the front bulkhead tank, 5 Imp. gal., giving an excellent 
overall 
Each ere is a single 
car-type cockpit wall 
where ts night-flying 
light s feed, has its 
own W 1 useful hour's 


Oo a Kno ick with an 
ttac h eu OV powertu | 
ind d t from full 
10se-d n is used fo 
take-o th the out-of 
trim loads 

Take aft elevator 
which gives a very positive unstick technique. It means that 


with the wheel rd back, it will fly itself off the ground pre 


cisely al 


SS m 


ect spec This usually ippens at about 
{ run. Very 
veeded t acep Straight, 


g take-off and climb 
n | 10 sec. from 
t f the time 
it n.) and angle 
good I led out fo 
s of the n knob, and 
h tled k to 2.30 f th seed indic 1 around 110 
p.h., at which it w eturn well over 24 a.m.p.g 
Initial acquaint e with G-ARHA proved ghtly strange 
in tha se of the rud dul g norma nancwu es results in 
little apparent effec In fact, first pressure or e close-se 
pedals ) CCcOmMmpLs erv. little ind ‘ l imo 
full trave ns i b reached does Aircoupe start 
» ya s, of cour sd yerate;: No ya no spin 
Foot pre y lig isa all th Is, which 
makes fo nd ¢ i ind pleasar l ind the 
Aircoup y Howr »s s Orig anner, as a 
o-contro rop Fo the I le f span 
2 i yrtiess C ) p ‘ed! vf 
le tur im p laving cer 1 tnrougnout Tru it is now 
possible to sideslip during the glide but, with the small rudders 
i ui SO) u 4 at st p x S IT i 
JZeing unusually lig im for a American aeroplane 
id with ) average \V tt Aircoup s rather a 
more sporting atmosphere than most of its contemporaries 
Ithough gh qua of it terior fin fully up to 
tandards of executive ’ For a little aeroplane, its 
resistance to turbul ‘ rou ur is rp gly good 
, yugh dir onal stability ould be mac gently more 
pos ve DY so idd onal fir irea 
To get the Aircoupe to stall, it was necessary for A.R.B 
est pilot Cec tT H will to put 10 lb CACESS weignt IT the 
75 Ib. baggage compartment, and to empty the wing tanks 


ipproa 
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G. way behind the aft limits He then 


Dreakaway a ibout 38 m.p.h. LAS 


e low-speed performance in still-air, 1 was 
full fuel, at a forward C.G. I found that 


the wheel on its aft stop, the Aircoupe sank 
steady 47 m.p.h. LA.S., with plenty of lateral 
1g at a moderate 600 ft./min 

lo keep straight, quite a lot of right aileron and full left 


pite these crossed controls, there 
possibility of a spin. It would never be 
enough yaw, even if you could achieve an 


Aircoupe is too simple for words, Although 


ch is not excessively flat. As long as you 
ym the A.S.I. over the hedge, the elevator 
ve that you can brush the wheels through 


gently settling on the long-stroke oleos. You 


e nosewheel for full directional control and 


touring capabilities, the Aircoupe would 


excellent trainer in the modern manner. Its 


and undercarriage are very robust, it should 
and you can see out of it in the circuit 


There are not many light aeroplanes to which all these qualities 


Leading Particulars 


in, 30 f length, 20 ft. 2 in.; height, 6 ft. 3 in 


equipped, 933 Ib.; fuel, 20 Imp. gal., 144 Ib.; 


365 Ib.; max. gross, 1,450 Ib. 
ix. cruise, 1 n.p.h.; service ceiling, 15,500 ft. 
18.0 ft initial climb, 700 ft./min.; take-off 


distance, 600 ft.; range, 500 miles 


ares 


With its long-stroke under- 
carriage oleos extended 
(left), the Aircoupe Execta 
is posed by the author in 
winter sunshine alongside 
the photographic aircraft 
in the plan view, above, 
can be seen the full-span 
ailerons and revised elevator 
contours of the all-metal 
Aircoupe. 
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3 which pul the 
ES 2 achieved a mild i. 
3 4 When I tried Ne 
: © 5 on the ce n € € ew | ps P| solo, ¥ z 
‘ plunger, with its vernier lock, for priming. Like the Tri-Pace: po ne 
: . ind other of its contemps ies, the Aircoupe has a single n 
ae : central brake lever of the fly-off type. which gives very positive ce Nis 
; . non-differential acti via disc units on the mainwheels. These 
. have levered suspension and, with the nosewheel, about a 12-in rudder Wa i: 
= ~ 4 stroke, I soft and well-cushioned ride certainly seemed 
=, =: Ground manceuvrability is excellent with the help of the easily possible to apply A 
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the grass before ; 
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g Apart from i}; 5 
clearly make an i__ Mi 
| Page a yay Po ; 
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Dimensions. S) ie. ; 5 
. wing area, 142.6 s : 
ae Weights.—Emp\y, re ; 
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Aircraft Structural Materials 


in assessment of present and future developments by 
Proressor A. J. KenNnepy,* Ph.D., A.M.L.E.E., F.1.M.. 


F .Inst.P. 


fero-engine materials will be discussed next 


week by Dr. T. A. Tayior of N.G.T-.E. 


A far as aircraft structures are concerned the materials 
situation has reached an interesting phase of development 
Up to the present time it might be said that aeronautics has 
exerted two major influences on alloy development: first on the 
evolution of high-strength light alloys for structural applications, 
ind secondly on high-temperature alloy development for 
engines, particularly gas turbines 

Ihe point has now been reached when quite new factors 
ire beginning to exert their influence, and it might therefore 
be opportune to attempt some survey of the overall situation, 
not im contemporary terms alone, but with an eye to the 
probable longer term evolution of aeronautical and astro- 
nautical vehicles. This survey is essentially confined to structural 
materials, but reference will be made, where appropriate and 
elevant, to engine applications 

From a structural poimt of view, the designer requires 
materials which are cheap, strong, tough, light: easily formed 
fabricated and joined; with high moduli and a reasonable work 
hardening range, and with good resistance to deterioration 
under exposure to stress and environment. Materials selection 
and utilization are self-evidently matters of compromise 

In the past the aluminium alloys have embodied the 
optimum combination of properties for general structural 
ipplications and it is largely due to improvements in this 
class of materia] that aeronautics has been able to attain its 
high level of technical achievement. Within this class, there 
have been clearly observable trends, particularly in the past 
1S years or so. Increasing speeds and all-up weights, and 
higher flight altitudes have elevated the importance of dynamic 
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yposition on the fatigue characteristics of Al-Zn-Mg 
A -€8.32Zn 1Mzg; B=5.8Zn 2Mz; C -5.1Zn 3Mg 
Zn SMg; F <3.7Z5 6Mg. The improvement 
eved at the expense of some loss in proof stress 


stresses, and of cyclic stresses generally, relative to static 
strength considerations 

The very high strength light alloys, with all their obvious 
advantages, have not lived up to the hopes originally enter 


ained of them under such conditions, It ts not that thei 

properties are particularly inferior on an absolute scale, but 
ither that relative to their static strength their fatigue resist 
ince is disappointingly low. It ts also true that their fracture 

characteristics, particularly the nature of crack propagation 
" ] 


ve caused very serious concern and has resulted in ther 


eplacen for many applications by lower-strength materials 

It would be to deduce from this that the achievemen 
of higher strengths in aluminium alloys must inevitably intro- 
duce metallurgical factors which seriously reduce fatigue and 
corrosion resistance At the present time, research evidence is 
somewhat conflicting, but it does seem that changes occur in 
he aluminium-zinc-magnesium alloys under alternating stress 
probably of an aging characte which contribute to the lower 
fatigue resistance by creating small local regions which are 
essentially over-aged This may turn out to be a false inter 
pretation, but there is now no doubting the direct experimental 
evidence which demonstrates that this class of alloy does exhibit 


changes which ire not detectable in other precipitation 
ardening allovs. such as those of aluminium Coppel 


It is not know as yet, whether further alloying, or special 


De rr Ma : at tt College f Acrona 


heat-treatment sequences, can improve the properties in t 


respect, but it is at least a serious metallurgical possibility 
Ihere is, in fact, very positive evidence that fatigue life can be 
much improved by varying the proportions of zine and 


magnesium in these alloys, but unfortunately this improve 
ment results in an unacceptable reduction in some of the static 
properties, such as yield point (Fig. 1). However, it should 
be made clear that there are at least reasonable possibilitic 
of an improvement being brought about by moetallurgica 
studies, so that we can say that the limits of the alumi 
illoys have probably not been reached as yet 

As it happens, the primary consideration in the utilizatio 
of light alloys in aircraft structures in supersonic aircraft take 
t somewhat different form. The main research effort at t 
present time, in this context, is the fall-off of the mechanica 
properties with temperature in the approximate temperature 
range 100° C. to 170° ¢ 

Retention of strength at a mean working temperature of 
ibout 130° C. is a major factor in a material which is t es 
the skin temperatures generated at speeds of Mach 2-3 for times 
of up to 30,000 hours. Not only is a direct resistance to stress 
it such temperatures required, but so also is a resistance to 
exposure at these temperatures; even in the absence of any 
very significant stress 

Certain alloys emerge as better than others under such 
conditions, and notably the alloy Al 2.5Cu 1.SMg 1.0Fe 1.2N 
0.25Si O.1Ti (RR $8) and the experimental alloy Al 4.5Cu 
0.2Fe LOLi O.SMn 0.2Cd 0.1Si (X 2020), which is distinguished 
by its lithium content. Generally speaking, the alloys RR 58 
ind the SAP-type materials are less attractive at the lowe 
more conventional, structural temperatures, but retain the 
properties better over about 100° C. (Fig. 2) 

Quite different physical principles are involved, of course, | 
extending the temperature range in which an alloy is usef 
compared with those which apply to strength improvements 
(static or fatigue) at lower temperatures The time-dependent 
processes which restrict higher temperature applications ar 
thermally activated and of a so-called diffusional type 


e 


Without en ng into matters of metallurgical detail, it can 
be said that once diffusion rates become finite, compared w 
the time scale of the temperature-cycling, then a number of 
issues become of serious practical concern, Some of these are 
essentially mechanical—creep, for example. or the loss of wo 
hardening by thermal exposure (recovery); while others ar 
ndirectly mechanical—aging and precipitation processes, f 
example. The activation of these processes is an inescapab 


consequence of raising the temperature and whatever impro 


ments alloving additions may effect (and 
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TEMPERATURE ¢ 
ext generation of high-speed aircraft 
¢ more serious obstacles 
aling with high-temperature problems 


imit to high-temperature 


‘ i 
£ ints of the elements. This we 
é e sull have a great way to go 
it high melting point 
ased ength is readily attainable pro- 


prevented—molybdenum, for 


phic oxidation above about 700° ¢ 
idvantageous Alloying can 
but other difficulties arise, such as 


irtually removes any increased strength 


OCeSsses 


re, therefore, highly important, not only 


) but also because of erosion 

Lic s of special significance in the 
ted to the impingement of a high-velocity 
oat s must, of course, be resistant to 


be strongly bonded to the 


addi this bond must be capable 

g conditions, particularly the thermal 
tial thermal expansions and by 

» this problem would be the utiliza- 

j C which forms a refractory 
those 1 ils which form such oxides 


I gh melting point materials, and 


frac metals have non-refractory 
rb | nterest in all low-density 
t ng that two materials which are 
pec i tt, so far, been utilized to 


firs f these is beryllium, which has 
modulus, than other 
points (see Fig. 4): indeed, 
juite exceptional anyway 
properties of all the 
conclusion that beryllium was 


he all for aeronautical applications, 
i g some consideration to the 
uS¢ l¢ present time. Beryllium 


nple, make it possible for structures 
) half, and the weight 
I narked at higher operating 


ido one 


the same as that of 
higher than that of 
shows up extremely well when 
other alloys. But it 
beryllium structure would 
£S0-£70 per Ib At this 
cost of a beryllium air- 

i it of a similar aircraft built in 
i ‘tended range made possible 


itu about 


imes 


vith certain 


i r Ling 


consider- 
such as 


beryllium is that 
) ) taken In operations 
may be released into 
many of the standard 
modifications to make 


cles 
re xtensive 
x per ve 

yperties, the real 
which certainly 
structural material 

beryllium has 


limitation of 
makes if 
The 
not 


is a 


ness of 


tain theories do exist and the researches 
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ave prompted might well lead to results of prac 

tical value It would certainly be wrong to assume that 
nescapable problem with beryllium 

[he other outstanding element which might be noted in a 

speculative way is graphite, which has a density of about 2.0 in 


pec 
the conventional form, and a very high melting point (in fact 
it normal pressure there is no liquid phase with graphite as it 
sublimates directly to vapour at approximately 3,700° C.). For 


extreme temperature resistance—for example, in rocket nozzles 
nd in leading edges and nose-cones—graphite is probably the 
most effective material fo! resisting the action of the 
environment 

Normal grades of graphite are certainly disappointing in many 
f their mechanical properties which are far below those that 
would normally be required for such applications. For example, 
at lower temperatures (up to 1,500 oe graphite has zero 
ductility, and its modulus also is far lower than the metals of 
high melting point. However, at operating temperatures in the 
region of 3,000° C. and above. there is no other material which 
combines thermal resistance with a reasonable combination of 
physical properties in the way that graphite does 

[he big change in the graphite situation of recent years has 
been the development of a new type of product deposited from 
the vapour and termed pyrolytic graphite. This is distinguished 
from the so-called conventional graphite by having a highly 
oriented structure, and by a higher density, coupled with better 
mechanical properties 

Graphite has the very great advantage that loss of surface 
material at high temperature (ablation) is by a sublimation pro- 
i large amount of energy 1s dissipated directly 
ecause nergy required to remove a carbon atom from the 
graphite structure is extremely high. Not only is the magnitude 
of this energy an advantage, but sublimation is a more useful 
process than melting because, under the action of the high 
velocity gas stream, the liquid phase is swept off the surface 
ind no advantage can be taken of the latent heat of 
vaporizauon 

Unfortunately, graphite does not behave in this ideal way in 
practice; presumably because particles of the surface are eroded 
out mechanically by the impinging gases. Consequently the 
energy dissipation which could be taken up in a pure sublimation 
process is not in fact achieved In spite of this, at the present 
time most of the advanced projects which are concerned with 
very high speed vehicles, of one form or another. have been 
designed in terms of graphite inserts for those parts of the 
structure which experience very intensive and rapid heating 

to say that the more advanced types of graphite 

ind mention might here be made of developments in the 


cess, and 


Db 


production of g te under very high pressures) have not yet 
been brought to use for such applications, simply because 
their successful evolution is a very recent achievement 

Success in this direction will depend, as in many other cases 


which composite structures can be developed 
Indeed. this might well be taken as the theme of longer-term 
ice, Which must surely depend very largely on the 
extent to which different materials. with markedly different 
propert in be assembled into a compatible structure. Such 
requirements will certainly promote new lines of research 
irly into boundary properties, the nature of adhesive 
bonds nter-diffusion ind ndeed. into the actual methods of 
f such structures when these are subjected to 

complex thermal conditions 
This brief assessment cannot, of course. do justice to the 
underlying metallurgical considerations which would need to 
be argued in some detail for their proper appreciation. How 
ever, some general conclusions can be drawn which might 


+ , r . il 1 5 1] 
pe ips. be summed up as follow 


1. Aeronautics is entering a new phase so far as materials 


Structural design must necessarily 

adopt a somewhat different philosophy, and this can be 
delled with profit on the experience gained in developing 

high-temperature materials for engine applications 


engineering is concerned 
mo 
2. The new considerations brought about by high speed 

t the concern for the time-dependent 

ils, will certainly prove a stimulus to new 
researches on the light allovs which may, in turn, vield 
esults of benefit to aeronautics as a whole—that is. to sub 


sonic aircraft as well The same incentive will certainly 
promote a ran f developments in fabrication and finishing 
techniques on mate ils hitherto regarded as prohibitively 


difficu 


The proper design and construction of high-speed air 


craft (Sa Mach 2 and above requires more research into 
basic propertic particularly in connection with fatigue and 
with defi 1 by creep The possible interaction between 
these two processes is also a major concern, particularly with 
light alloys where the design is more critical There is no 
serious Dp blem so far as the ava lability of POSS ble future 


materials is concerned: stainless steel is suitable anc practical 
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Bg Fig. 4. The trend of the room-temperature modulus and density 
elements with melting point Beryllium and graphite are dist t ex 
ceptions to the general trend. Graphite (indicated by C*) has no melting 

point at atmospheric pressure 


The most efficient, the most economic, and the safest stec 
structure, and the combined engineering and metallurgic 
questions raised by its fulfilment, are, however, complex ar 
difficult matters Exact knowledge is still all too scarce 

4. More ambitious projects in the future will imp 
operating conditions which cannot be met by existing 
materials. For a time we may proceed by extend 
use of the so-called engine materials to the structure 
accepting the weight penalty which this imposes. Ul 


however, the available temperature margin will be used up 


unless we embark upon serious and intensive research along 
those lines which appear to give some hope of radic 
improvement 

Notable fields which commend themselves in this connec 


tion are those of dispersion-hardening, very high-pressu 
forming, and surface coatings. Research on these lines w 
be more effective, so far as vehicle structures are concerne¢ 
than developments towards higher temperature alloys base 
on the refractory metals of high density 

5. Beryllium and graphite both possess obvious advantage 
1s structural materials, but at present they are both hand 


capped by severe limitations If these limitations can b 
overcome then their successful utilization in aircraft structure 
could seriously transform the whole situation Aga tl 


immediate need is for a better understanding of the funda 
mental properties, and this can only be achieved by intensive 
basic research 

6. There are a number of materials questions of gene 
cern to aeronautical engineering: creep, fracture, fatigue 
brittlenes ind so on. With the better fundamental b 


which more recent theory has provided, progress towards 


in understanding of these processes is going forward mo 
confidently, with the possible exception of fatigue, whict 
is still difficult to explain satisf ictorily in terms of a funda 
ment physical mechanism Even in this case, howeve 
much more realistic interpretations of the character of earl 
fatigue damage have now been made 


It would, perhaps, be fair to say that understanding of 


the basic nature of many of the mechanical properties « 
metals will advance strikingly in the next five years. If th 
occurs, the possibilities of developing materials more resista 
to the anticipated operating stresses and temperatures w 
become much clearer, and ractical improvements 
materials properties might well follow fairly quickly 
idvanced aeronautical and astronautical projects, the 
Engineering and metal 


} 


role of materials is a critical one 
lurgy must come much closer together if these projects, whict 
e theoretically feasible, are to be successfully realized 
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Simulating 


HE realistic v presentat the outsid ew through 
ind landing p! s of flight is now considered quire 
tb peralo I particular ne 
I het sed € with the 
} g x cise 
s ) i cond ms fo he final 
ipp i< 1 | ad ) , : 
Work n ! nh simulat nas een if 
) Ss h in th t nd the 
{ d § ind » th fac gaged in the 
! lopme h Is Gert ul P Sysien i 
Aylesbury S ISS. 1 \ I | k Division 
h C h “ ed W K e unl 
d is | t t | t vith | i 
fligh 
B with § syst 5s, the G.P.S ¢ 
pac ag d with bott tat ad oving 
flight s The 1 cy t ew del fe Lit 
vith C ! t S10! syst | p 
KK j ou ict pr nted » the 
pilot h yroyecto d or b 1 viewed 
VISIC¢ 
The i i tructed on th it urface of an 
dless flex nd which ‘ S unted in 
vel I iis d n acc ] he com 
puted mponent Oo 1K n ated aircraft's ground speed and 
u d | ps d ted in ar ng frame, so 
it directional shadow! \ gene i nit n is 
tained. Three outside cond s—davylight, dusk 1 night 
n be s d vitcl 
In the p Vi quit S e of > OOO has en 
npioyed ad wit th Tf 6-11 me ib () wid band 
he total t I pres i is 12 S ng and 
xtends 1.65 1 S h le of the on which 
he airfield “A p j The ix m possible 
cloudbas t K h ht h ecn set to mee he M A 
juireme I 200 ft 1 th x in y from the 
ulato windscre 1 is 4.4 5 
In add del ligh ve, the 
rfield’s Wil nd apr g § presented 
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Top, the view through the sweep o 


the type trainer fitted with the pr 
attachment. Above 
approact <e 


COMD 
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ca 


nbly 


tical syste 


f the windscreen wiper in 
rototype G.P.S. visual flight 
presentation of a simulated 


the prototy model unit 


together with camera and 
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ye 4 © 
j ‘ 4 * 
isual Flight 
J means ol Pe x reflecting devices which are 


M ountec tal { 1 the outside of the band 


d g } C ¢ we ¢ he camera system 1S al 
ht gic irface ¢ del, which it views upwards 
neans si pris set at 45 The lett/right 
position ol t cral e centre-line of the runway 
. ed y t I V the camera across the width 
of the mode d ¢ g simulated height are made by 
moving ¢ \ way trom the model 
Change aircraft a ind heading are simulated by 
the moveme ¢ ptical system and not by the 
complete t ‘ ‘ 4 change in pitch, fo 
examy 1 by t f the pitch prism about 


con ns are fed in by the electronic 
“ he TV channel; these can be 


} 3 L J 

djusted 1 le Of ‘ C ole within set limits to meet 
ny particu quirement. \ lity can be set at any distance 
betwee 300 ft 14.4 1 es and the cloudbase can be 
varied between 1,200 ft. and d height. Although simulated 
condit : { day. dusk | gent are al present produced by 
idjusting the gene mod gn ig, this can also be under 


take elec Cally \ djustme! to the brilliance of the TV 


As already stated, the e projection and direct viewing 
sion syste for pres g the outside view to the pilot 
The p ‘ systen prises a projector mounted on top 
f. or adjacent to, the f simulator fuselage and a 12-ft 
by 9-ft. scree! The alternat ystem, direct viewing, involves 
the mounting of \ mmediately in front of the 
Viewing p ts clic I e winascreen 
Attached to a basic four-engine turboprop trainer, the G.P.S. 
prototype visual flight u has the projection system installed 
fi } c C nd a 17-in. 625-line TV direct-viewing 
monitor f ve co-pilot. Other possible combinations are two 
projection sys ; two direct-viewing tubes 
iz overc ne he s§ C dg tunnel effect of seeing the 
edges of th \ j pres tal G.P.S. have used the sweep 
faw isc mn wiper t limit the view of the pilot when 


In add the env nental and map-size limitations 
I t | 


ilready s j € iS a verall height limitation of 
1.500 ft bove the airfield d the picture is automatically 
obscured if the aircraft turns through 30° from the runway 
before reaching the pre-set cloudbase The maximum simulated 
ground speed of the unit 00 knots 


his type of visual simulator 
ind the two airline Corpora- 


S iS t yet started to manufacture any product 
units in the i lelivery period at nine months 
A standard unit f ittachme { single simulator is priced in 
the region ¢ £40) 001 
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ee robes to Venus 


January is a suitable month for launching probes to the planet 
Venus. Some of the factors involved are reviewed in this article 
by S. W. Greenwoop, M.Eng., A.M.I.Mech.E., A.F.R.Ae.S 
Russia has yet to launch a probe within the Earth's orbit, and 
this may prove an appropriate opportunity. 


ENUS is a planet of mystery Although it approaches t. Such a period occurs this January, Ehricke has suggeste 
closer to the Earth than any other planet in spite of that the period Jan. 11 to 25 is the most suitable, p y 
its close rese nce ur native planet in size and mass, we this permits the transfer orbit to be of low energy, and pa 
KNOW practically nothing about it vecause higher energy orbits present difficulties in the Su 
The mai eason for this is that it is shrouded by a lying behind the line of sight from the Earth to the | 
substantially opaque atmosphere Moreover, the planet lies during flight 
between us and the Sun, so that when it Is nearest to us we are The minimum-energy transfer orbit is a semi-ell 
ooking at the shadow side As is always the case when the planetary orbits as shown This is often referred 
nformation is scant, the limited nature of the data available Hohmann orbit The launch date must be selected so t 
on Venus has led to considerable, and often heated, speculation the probe arrives at or near the orbit of Venus at the time t 
on the conditions that may be found beneath the envelope planet is there also. The journey time between the planet 
of atmospheric gas. The exploration of this planet, first by orbits is 146 days, or almost exactly 2/Sth year 
probes and later by man, presents a fascinating prospect In the likely event of a probe missing Venus, it would 
Venus orbits the Sun at a mean distance of just under 3/4 of return to the Earth's orbit at the end of 4/Sth year The prol 
in Astronomical Unit The orbit is more nearly circular than would be expected to meet up with the Earth again after f 
that of any other planet, and is slightly inclined to the ecliptic years. when the Earth had travelled four times around the Su 
Ihe planet has an escape velocity that is 7 smaller than that ind the probe five times 
of the Earth, so that it may be treated in a broadly similar The original intention with the successful American p 
manner to our own planet from the astronautical viewpoint Pioneer V, had been to launch it so that it passed close 
Its extensive atmosphere is known to possess a strong CO the planet, but a delay in the launching date necessitat 
content, and it is believed that it consists largely of this gas sending it on an orbit that arrived near the orbit of Venu 
Recent investigations have indicated that atmospheric entry when the planet itself had moved farther round. More« 
problems for Venus are similar in their severity to those for the desired velocity at launch was not quite reached, so tha 
the Earth, though they would be met at a higher altitude on the transfer orbit did not reach in as far as the orbit of Venu 
Venus The orbit of Pioneer V is shown in Ff l It is a p 
A number of techniques have been employed in attempts to with a duration of 312 days, or close to 6/7th yea The p 
determine the rotational period of the planet about its axis, s therefore expected to return to the vicinity of the I 
ind estimates vary so widely that littl confidence may be ifter six years, having travelled round the Sun seven 
placed in any of them. It appears that the period is fairly Pioneer V was communicating with the Earth over a d 
large, probably several weeks greater than 20 million miles on its smaller transmitter « 
It is thought that Venus is tilted on its axis by roughly the or SW It carried a I1SOW. transmitter for commu 
same amount as the Earth, about 23 As the planet lies Ove i distance of 90 million miles The distance sepa 
closer to the Sun, one would expect it to be warmer than the Venus and Earth at the end of a Hohmann transfer orb 
Earth Data obtained by radio astronomy indicates a tempera s about 55 million miles, so the data transmission prodviem 
ture of about 300° ( it the surface Temperatures in the seen to be a fairly straightforward one 
upper atmosphere are around 0° ¢ NASA has stated its interest in probing Venus to cor 
[here is now strong evidence that the planet possesses ar of studies on the following: (1) Atmospheric constituents, | 
appreciable magnetic field It is therefore almost certainly sures and densities, structure, dynamic features 2) | 
surrounded by strong radiation belts planetary ionosphere (if present). (3) Interaction of « . 
The orbits of Earth and Venus are shown in Fig. 1. Venus particles with the planet’s atmosphere and fields. (4) Ele 
travels ver a Sl ter path at ah gh speed It magnetic and gravitational fields (5) Planet's struct 
Earth about every one year and seven months, and the period surface features (6) Extraterrestial life (if presen 
when it is coming up on the Earth from the rear is the most Conditions in region of transfer orbit 
favourable one fk iunching probes from the Earth towards Some data on Hohmann transfer orbits for Venus and 


This model shows the disposit 


J.P.L. manoeuvrable space-pr 
Ranger |, which is scheduled 
launching later this year 

version differing primarily 
instrumentation is 
veloped for early 2 
missions to Mars and Venus ir 

Mariner project 
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of research equipment aboard the 
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TURN 


(ALTERNATIVE 
FLY-By) 


Venus fly-by. 
acceptable, but that 


| sensitivits nosit f t probe it g of the hould this ve to be the case, then only the lower energ\ 


Venu rit giv b p f the « t point orbits w be voured, and the half-year orbit will be accept 
“ nd t valu 1.48 C C. pe \ cal Unit able o1 “ t becor practicable to provide means for 
s I h [ cent ¢ ig yut in the f init retarding the probe when it urns to the vicinity of the Earth 
: O.84 ft c. p 10,000 miles it Is seen n extremel There are, however, alternative ways of combining moderate 
_ veloc € ts will lest urn times and reasonable 
ms phe elocitie 4 xample is illustrated in Fig. 4 
This patte of orb was § cted tor a Venus probe mission 
n study conducted several years ago by the Western Branch 
of the British Interplaneta Society, and may be compared 
B with a sir pattern first posed by Hohmann. 
i Ihe probe ts first launched a Hohmann orbit to Venus, 
‘ len ac i du g the V is fly-by into a new semi-ellipse 
: that « itsid e Eart bit. At the farthest point 
; yy t itt ( gain into the final semi-ellipse 
that tak t back t t up with the Earth after an absence 
rf § years The tot \ ‘ equirement is 9.8 mules/sec.. 
veloc changes a illed for Atmospheric entry 
2 vum-energy, Or 
fly-by The orbit of Pioneer V is shown for comparison 
5 
VENUS FLY-BY 
h return after 14 years. 
' t} \ ia | 1 pre being launched to Venus 
a ; = : r ; . 1 +] “! ; a during ti ray iva od? The | nited States 1s 
io . ; ; : : ee ; pparel t 1 ted in at pting such a shot as it 1s 
RBIT NEER ¥ pre} ng the M t t for launching by Centaur tn 
ENUS a | ‘ the next suital eriod f Venus probes in August, 1962 
: several hundred pounds, 
| if a laun were ted now using Thor or Atlas, a 
pay d of veen , veral hundred pounds would be 
fea e, d J I e was used. It has already 
n t Piot \ id a mass of about 100 Ib., and 
that or ght hig than that achieved was 
4 s \ requ 1 t i t i t orbit of Venus 
4 I} S et [ I ld V i1unch at least half a ton 
a * ; towards Ver It cu s that they have yet to place a 
* sat If prol t t ; the I rbit, and this may prove a 
- oe F suitab tu f t do so The Soviet Deputy 
= € i 
P € 4 tas Mik 1 some months ago that Russia 
r had a vel idy to t Sun,” and the combination of 
1 the port ud Venus and the Sun that the 
: : é incl ich a pre vides may well prove attractive 


ntemplate that we are living 


wi n plan the exploration of a 
Fig. 2 Velocity ri ent entry int a nann A that t atiy his own in space and promises 
orbits with the Earth's orbit. Points the curve t ff ke it : respects to be potentially suit- 
represent orbits of sp. terest having the duration f it | yet presents an apparently endless 
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f LCL. to the field of solid-propellent 
was emphasized in two papers presented 
Propulsion Symposium at Cranfield \ 
two-day meeting was given in Our issue 
ing was the paper by Mr. J. M. Carte 
Thrust-axis Control in Solid Propellent 
mation had hitherto been published on 
this subject in the U.K., but nevertheless the author was able 
to show a number of interesting results. His paper considered 


the relative merits and status of several systems including 
direct mechanical interference with the expanding gases (jet 
vanes, spoilers, jetavators and tubular extensions of the nozzle), 
non-mechanical interference with the expanding gases (gas 
bleeding, secondary gas injection, magnetohydrodynamics) and 
the movement of the whole thrust-producing apparatus in the 
form of subsidiary directionable motors and swivel nozzles 
trol large motors, Mr. Carter selected the 
swivel nozzle as the most useful system Effort at LC.I.’s 
Summerfield Research Station, he said, had been concentrated 
on the ball and socket type nozzle and the rotating nozzle 
the seal 


In the ball and socket nozzle, illustrated here S 
1 modified “ O” ring in PTFE material and slides on a polished 
steel surface At a pressure of 500 p.s.i.g. and a thrust level 


f 7,000 Ib., a maximum torque of 200 Ib. in. is required to 
move the nozzle + 10° at 0.5 c.p.s., and the whole assembly, 
including the adaptor to bring it up to the test motor diameter, 
weighs 17 Ib 

This nozzle is designed as one of a set of four and is 
irranged to pivot about one axis only, this pivot taking the 
form of a pair of trunnion pins working in low friction dry 
bearings and carrying the whole pressure load on the ball 
[he seal is placed on the outer side of the trunnions in order 
to remove it as fa is possible from the hot gases and solid 


particles of the gas stream 


Ihe rotating nozzle, developed at Summerfield, is made as 
a one-piece plastic moulding with a steel insert which acts 
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Rotating nozzle 
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- Rocketry 


Types of dual thrust motors. 
B. Single chamber variable nozzle ; 
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at I.C.I. 


inner race of a deep groove angular con 
to take the axial and side loads Ihe seal is 
d “O” ring in PTFE and bears on the steel i 
lation of the nozzle is sucn that it must be 
30° to give an effective thrust deflection 
en moved at 0.5 c.p.s., an actuating torque 


ns v 

I g 
weight of assembly 1s 14 Ib.. including the adapto 
d nit e test motor 


n. is required for a nozzle developing 7,000 


xtra weight to be credited to the nozzles, if 
ght motor with an end closure carrying fou 
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external nozzle; and D. Double chamber multiple 


and transfer tube 


Ss to receive them, would be aboui 8 Ib. pe 
d socket type and 6 lb. per nozzle for th 
his would be increased by about 30 ru 


operation at high altitude where expansior 
er of 15:1 are required rather than 4:1 
t nozzles were designed 


d Propellent Dual Thrust Motors” was the 


L.C.1. paper Its author, Mr. H. M. Darwel 
p t moto For thrust ratios up 
ising a single chamber with a fixed nozzle was 


» simple and reliable and showing little, it 

ed The possibility of emploving a singie 
ve added attraction to this system 

t of 8: 1, two types of dua 


we p preferred design ge 
two motors in ndem H 
ude ope 1g the low thrust stage 
g an inte was worthy of conside 
pe | id b to operate, in principle 
» a single fixed nozzle motor 
singie ci motor with a variable 
vy the m way of obtaining two th 
Darw Although there was no reliable 


the nozzle dimensions at present 
1 suitable mechanism could be developed 


yasic methods of obtaining two thrust level 
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ges compared with the other types which have 


A. Single chamber fixed nozzle ; 


C. Double chamber single 
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Fast flying 


Himes 


Forty flying years 

Albert Plesman founded KLM in 1919. The Royal Dutch Airline is thus the 
oldest-estab 1 of international operators, and pathfinder of many well-used 
world routes, especially to and through the Far East. Today, KLM flles DC8's 
through to Australia over trails blazed in part by Plesmar pioneers. 


At Sydney AIR BP fuels KLM's new aircraft with the speed and 


yrecision that new jet turn-round schedules demand 
} L : . > and. 


Pa % 


LK LM} ..+fast fuelling “aU -4 BP, 
Vteats 
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RONA 


THE MANAGING DIRECTOR is most excited about all this 
Rockets-to-the-Moon business. With reason! Millions of 
holes in these are being drilled by Desoutter Drills and filled 
by Desoutter Screwdrivers and Nut Runners. He says any 
moment these Rockets will be swooshing off with men 
aboard (and he hopes Ladies too and a Small but well- 
stocked Bar) to all parts of the Universe. He says he will 
gladly be a passenger on any of them with a slight leaning 
towards Venus 


(“The old goat!” muttered a faithful emplovee). 


dea aap hay pe Wesondise 
used hy Enelish Electric 
iviation Ltd. in the manufacture tools put power into your hands 


of the Thunderbird 
DESOUTTER BROTHERS LIMITED 


THE HYDE. HENDON, LONDON N.W.9 
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Personal Flying 


A SUBJECT of interest to private pilots generally has bee 
i. igi y 1 by a recer cident ¢ i iircrait Droke F ee 
ip in m 


1-air, & gp the pilot At the inc t Was Stated 


g struc il fai . 
While i Vas a xtr e*¢ rs SS iero € sie 
: s not | ' ba ae 
. . . ably: * - 
some ge ra mso pera v ¢ que da nes ‘otieetien ? 
Nis ed we Bs 
Standards of modern aircraft I na ilso ra qguestio <i ~ tiie a ee - <i . 
‘ ‘ ‘ i . £ * 7 . coh 
are Sullic! \ Or ailer i ely I c ce rorce ir i 
perhaps no h enough to p nt inadvertent overstressing NEW FROM ITALY.—Selected as the standard Italian club * 
In the cas ~~ the Turbulent, it is buil the norma trainer 4 tour the two-seat Aviamilano P-19 is of mixed Z 


h a 90 b.h.p. Continental engine. 


t t hig " in i-lig t ha inp 
dented] yw stick fore per average ol ‘ r | Ib . 
This compares about S lb. per g for n lern fighter with pilots, at a set fee for a block of several hundred flying ; 
ind any g up to SO Ib. per for a big jet bomber unde1 hours, and ar kely to be popular as a means for companies 
certain circumstance t means that with a mere 6-7 Ib. pull to acquire experience of exec e flying without going into the 
yn the stick to recover from a ve, a Turbulent pilot could expense and complications of buying an aircraft straight away : 
exceed by a fair margin the ultimate pos! factor The Piagg ire based at Luton Airport, where McAlpine 
Most lig icroplanes ha i St for t av i Aviation operate a sales, maintenance and executive flying unit 
east 10 Ib. pe vhich n 1S it it is virtua s e © 
» over S t T ormal o ( or on 
oS en a There er ge Bac : pata To avoid confu e Morane Saulnier M.S, 880 Rallye a 
hat this fisure should be a mandatory mi qually Club, wl has a 90 100 b.h.p. Continental engine, has been . 
there is somethin be said for raising “frame load designated the M.S. 885 Super-Rallye in its 145 b.h.p. version ‘ 
f Yr Modern structures should match curre erodvnamic By Dec. 25, 150 firm orde for this three-seater had been 
standards as regards their efficiency among present light a eceived. one-half from France, and the remainder from 16 
ral I ) I I ! most popular de Hy in very difere i > . > 2 
ree nun . nes 1 sly Hen a hearin econd p type, t duction standards with a swept 
of streneth from the aspect discussed fi due f I Tart fact this month, and the third, 
: ; which will be the 145 b.h.p. prototype, is to fly in February 
- > > The first four produc n aircraft w follow in April, and by zt 
McAlpi Aviation, the business flying div ) of Sir Robert July rutpU : J are tat zed at 30 Rallyes per month In is 
McAlpine and Sons, the ¢ é neers, are expanding thei ill, 250 are ng built, and 0 engines have so far been i 
executive operations by making available for lease three six-seat ordered from Cot et 15 f 145 b.h.p., 125 of 100 b.h.p “ia 
Piaggio P.166 light wins IT hes vill be ava ble. complete and 25 of 90 b n.p Delive begins in March - 


G liding Votes by Dr. A. E. Slater : 


“| DECLARE Perranporth u Navi gate from Lasham to Perranporth with a Belgium has now two pilots with all 


ite the title of an entirely series Of disconnected unilate views three Diamonds additional to their Gold 

novel typ f lecture g by Ann such “ shown on the s f ( The latest is Roger : 
Welch at Kronfe ( Bring hould have no trouble at all wit Me set up a national dis : 
\ map ve were told id that was landscap t was a brilliant ide tance rec 572 km. (355 miles) F 
the only clue until we g¢ oO tk ectu ‘ 5 ‘ f nB els to Nantes, and now, with a : 
oom and found Ann’s lecture to consist ¢ b of 21.000 ft. to an absolute altitude 4 
of a series of ¢ ir p s, shown on sgt eS Wane eneing Sapa f 850 ft., at Issoire in France on 
the screen, together wit nformation on Biccee ide to the neighdournood Oo - Dex 3 is has beaten the national 4 
rn — time. d ehiens ¢ ew and Plies Mountains during Octobe nd height record | 
} ht f whic } W iken at N Boris Cij es me ; 
arms ace eae aie a F nad ¢§ d success ind £ ité £ I ” “ ae 
, rhe eae on Seiad porhpeay eae — f height was 8.600 m. (28,215 ft.) / 1938 Kranich is on its way from 5 
lifficult t ae wis SG dee sisi re As esult of a two-year trial of a new £ Holland to New Guinea, where it of 

te, AE PLOT STs “ith peta g method, Cijan adds, it h will be the first sailplane in the latter | 

| I me c qa madac ; . . . 1 
et a aggre anaes daa ecald Gol ‘ d led Yugoslavia to rep ce cou ’ 4 gliding club has been formed {\ 
Fores aap nts gh eat nporth s eventually with two standard types the An early glider in that part of the | 
trail already. Few of the 1 ube nly, a two-seater and a s Se A World w Priifling built by a German "i 
: - : Pe Sethi competition is being prepared f he n Sumat n 1937, mostly of native 
ee a Priceigle Pmoro~ des hese two types. The ty nate 
the. ame Pp C ; Mo ¢ ¥ t ey ete can De Of any spat but the sing s ter + * * % 
n ly | taken in a north-westerly direc ote “st rs Po dieagta mpd : A‘ CRA Gliding Club will lose some : 
tion, no %t because t Auster in ; : , i most experienced members 
which the photographer had travelled has * + . temp y in April, because they are 

le-by-side seating IGURES for private aviation in West taking yme leave” in order to attend 

No was Lasham it of ght ~ Clers nv have been issued f 19589 the Na ial Championships at Lasham 
than | was t, and the only places | ind s w a total of 132.000 hou fi from May 13 to 22. They are hoping 

ibsequently recognized were ¥ 1 rail glid nd slightly less, 130,000 hou to e the use of two sailplanes in the 
way incti d ti ‘ ¢ of f t driven machine By con My 
Exete tl f Padstow On the ring t e were 1,290 sit cate nd Another would-be overseas competitor, 
colour slid the shapes of wood tood 930 two ter sailplanes in the country though he not overseas at the moment, Hs 
out best, except where they got mixed up wh 7 balloons had made 223 mot is M 4. B. Araoz of Argentina, who is ; 
with cloud shadow but there w no ss flights in the past year About 6 it present at Nuffield College, Oxford 
time to ) hem with the map f planes aré b But he will need a sailplane and hopes 
before the next de came R Nay The French total for t same yé W mebody will hire one out to him, : 
iid not show up as we they do in 100,000 hou n sailplanes, the most preferably a Skylark 3, the type which i 
practice But what one missed most of : damage to pilots being one brok he flew to 13th place in the Open Class ; 
ll was the ability t kK al ind the z and one broken ankle; whe ero it tl S8 World Championships. He 
compass, as one would wu life plar with 300,000 hours, were respor Nas ¢ cond in the Argentine Cham 

Nevertheles t w n exc ingly f 35 fatalities and 70 pr hips on two occasions, and has the 
good exerc because if you can navi injuries Gold “¢ with three Diamonds 
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Copper Electroforming 
Ltd 


copper ciectrolorming service, 


Decca Radar have developed a 


known as 


the Deccaform process, for the pro- 
duction of con pier intern il shapes 

Based on the electro-deposition of 
coppe using both low’ temperature 
soluble and stainless steel formers, the 


process produces parts of high dimen 
sional accuracy ind good electrical 
properties. Internal shapes with re-entrant 
ivities can be accurately made in one 
piece 

An important feature of the process 
s that any metals on which copper can 
ve Satistactorily deposited may be used 
is inserts over which the copper is grown 
They then become an integral part of the 
finished article Brass inserts can be 
used and are commonly employed for 
posts, probes, couplings and flanges 

Because of the high dimensional 
accuracy and fine internal finish, electro- 
formed transmiss ne pa ire Stated 
to show a irked superiority in ther 
electrical characteristics to fabricated o 


{ volume 
produced with wa thicknesses up tk 


A complex transmission 

line section produced 

by the Deccaform 
process 


0.5 in. Current production includes such 
items as rotating joint housings, 
duplexers, waveguide switches, launching 
sections for noise sources and magne 


trons, as well as a comprehensive range 


t bends and twists for the X and S band 


The use of microwave equipment in 
aircraft often brings with | ransmission 
line problems, especially where a 
ectangular waveguide has to be 


The 
LOWS tailor-made 
produced to suit 


Deccaform 
waveguide 
ndividual 


, f +h 
use ol 1 


employed 
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and the insta 
has to 


standard 


structures, 
no longet 
imitations of 


aircraft 


sections 


It § often mecessary to terminate 
hollow copper conductors carrying both 
elect: cal energy ind gas or fluid cox 
A Deccaform component car ¢ 
developed to suit any sucn app! ca 
providing a low resistance electrical 
termination and having an ideal inte 
form for the flow of liquid or gas wit 

/ 


i minimum ol pressure drop 


Electro-chemical 


Ce d b conomies in the finish 
nachining f irbine and compressor 
n ides to vas { Wot \ en mines ire made 
possible by an electro-chemical process 
which eing 1 duced into Britatr 

Metach i Processes Ltd., of 
Crawle S x This technique has 
beer developed i the US. by an 


‘s ii¢ 4 T i ovement 
ind Forge Co. (Sifco) of Cleveland, Ohio, 


working } collaboration with the 
Battelle Mem il Institute of Columbus 
On 

Sifc f h-machined more than 
15,000 j %y this technique since it 
was introduced ist yea Its main 
custom : iré¢ P { & Whitney ind 
General Ele C 

Th process depends on electrolytic 

noval of metal by anodic dissolution 
Ih WOrTAD c is connected to the 
positive terminal of a D Irrent source 
fo 12 the inod Specially shaped 
cathodes are nected t the negative 
terminal 

When electrolyte is pumped between 
he workpiece nd the cathodes, the 
circuit is ¢ pleted and metal is removed 
from the workpiece without the cathodes 


removed, the 


Blade Machining 


cathodes are moved towards the 
piece so that a small gap of about 
0.010 in. is maintained between them. In 
this way the workpiece takes up the 
required mirror-image yntou of the 
cathode tools 

I Ws 
economies 


tion ol 


work 


O.00% 


process offe ‘ gate gre itest 
when it is applied to produc- 
shapes which cannot easily be 


machined and to advanced alloys which 
ire very difficult to handle by conven 
tional techniques It is particularly 
suitable for turbine-blad finish- 
machining and also for the drilling of 
noles in very tougn n erials 

Holes can be d ed in turbin blades 
of Nimonic alloy to form a cooling 
ducts When the process | sed fo 

ROM 
FROM RECTIFIER " 


BLADE FINISHING.— 
Principle of the Sifc 
electro-chemical 
machining process its 
shown above; on the 
left is one of the 
machines used for 
blade shaping 


drilling, a tube forms the cathode and 
electrolyte is forced down it € g 
through the gap between the tube and the 
side ot the hole 

In the U.S. the process has beer 


developed for a range of metal-removal 
operations It is suitable for turn 

internal grinding, milling, parting off 
internal helical grooving, drilling of deep 
ind multiple holes, trepanning nd 


die-sinking 


In Britain, Metachemical Processes w 


concentrate initially on it ise f 
finish-machining and drilling f h 
in turbine blades. Both Rolls-Rovce d 


High Duty Alloys are stated to be 
interested in this applicat 


The process will be applied to blades 
which are forged to wthin t 0070 
0.030 in. of the dimension rea 1: th 
represents a big econon n forging 


They can 


tolerance by electro-chemica nit 
in less than five minute I / 
Leading and trailing edges th : 
0.005 1. can be ichieved 

Metachemical Processes will k 
machines for operation under licence | 
their customers They will be asked 1 
supply the cathode tools d th 
company will then build these 
suitable machine and prove it bef 
delivery: thereafter it will provide 
technical service to its customers It 
estimated that the installation of 
machine, its power supply and controls 
should cost under £5,000 

Initially the company will supply 
machines only to customers that have a 
chemical laboratory and are thus c 
sidered technically competent to handle 


the technique 

In the U.S. the electrolyte used costs 
ibout two cents a blade. but 
every few minutes. Metachemical P 
intends to 
expensive electrolytes 
to be changed only at iC 
eight-hour shift Allowing for the tim 
it is considered that this 
cheaper overall 


cesses use somewnat 


saved 


will be 
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Scimitar Blades and Single-blades 


Correspondence { really d that Mr. L. Douglas Gillies (Jan. 6, 1961) : 


| AN g 
has b ight tik t phecies of the late C. G. Grey 
H ed were fu yrophecies On the strength of 
From T) Vaste i Ti Guild of Air Pilot i Aip 1 1 suggest that the ed als of C.G.G. should be pub 
ators ed in book f ind t ething should be done quickly 
Unified Air Traffic Control in the U.K. bout publishing his manuscript “Bats from my Belfry, X: 

thereby ren gag vice to aviation history. You 

HE Pattern of the New York Collisi Shocking have only i his e o find that they are full of 

Sta . The Busiest Airport Such was vitality and nat dull reading here—and what a 


he seque of head OV irticies f« the ajor part igh e W 

of Air Transport news in THe AFROPLANE AND ASTRONAUTICS Refe g t e extrac Bats from my Belfry” he 

f Jan. ¢ Ihe first quotes the A.T.C. taps cording of the nentior : t blac which (to quote) “so far as I 

New York disaster Ihe second draws attention to the high cal emembe ody ev de another one like it.” I 

fatality ra n accidents to commercial aircraft in 1960. The would hate to dispute with the late C.G.G. but I have a hunch 

third tates that the U.K. has a long wa : yet before sf 
Ss ) C i p t I da ven y 


guc [a [ 1a if! ntre sVSte LK Va “ 

ised Guild t that H.M. Gov nt ha ; 
i ppa i tl iV of this pr Air traffic “Follow that bus!” If an idea of Brazil’s airline, 
is not kept up with aircraft dev ment. and at Varig, cat . here London our colourful buses 

he preset isurely pace f progress in A.T. he point of will \ € vals Varig have turned a bus into ¥ 
langerous iturats will ft with us before it is possible i ticket office | d it in their colours and 
t ' i ‘ ‘ pattern New York have sent it suund the streets of Brasilia, the new 
ollisix ind future shocking statistics capital, with great succe At scheduled stops, or 
It is relevant to this that pilots find little difference at times by chasing the bus, c ¢ can get their airline tickets 
tween traffic density on U.S. airwavs and sectors in this from the agent inside, w has a radio link with their 
But placing L.A-P. in a world list a ling to annual reservat centre A clever publicity idea, too 
f ts 1s not relevant. neithe evant to the Passi! h ill London’s airlines put similar 
juestic , iflic cor owever few aircra e fiving bu they could further slow 

ther s hazard if there is t iuthorit up the wn passenger coaches to the airport. 


wanlTieser ‘Mas « 

The Parliamentary Secretary to the Minist f Aviation in Always something wrong. On that subject, the road 
enly to a questi nD ) Hansard. column 178) said that transporte ‘ridge over the River Mersey is being 
the M did not propos take any action with regard replaced Liv | Airport will lose its built-in 

nified rath is yvelieved 1 rignt policy for delay system, which has held up many a passenger on 

e U.K vas ntegration his is a dangerous word h way t tcl ce But airport porters (ai 
Integrat i liscu f discussion mea lelay, and porters will miss tl ps handed out by grateful 

) tl! tf wi can be fata ifel late sf ha ‘ passage speeded through 


I} t in oO’ ling thority t k lecisions the p ¢ g proces * 


G-ADSR! Mr. H. J. Wilkinson, a Shell airfield 

. c ife } 

nspect saw irite Viscount during a recent ] 

i : 5 | 

’ : - eee visit to | egist n: I-LIFT } 

i k 4 » th , s with " | 
. se ed : 
7 : ‘ ; “ , ed Re — ie Ir national A Transport Association? | | 3} 
q ( ar UIC . don't think | he f them—oh, you mean /ATA!” a 
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that way back in 1944-45 I examined another scimitar blad 
which was propelled by an enormous radial engine. In the 
same article there was shown a Cessna C37 “ Airmaster ~ with 
| airscrew. and this article | am certain 
sues of The Acroplane Spotter 
lam, 14 Maurice AUSTIN 
of THe AEROPLANE in the pre-1939 era I 
it I did a description of the Fverell 
J 


ong before 1944.—T.J.] 


Cantilever Comment—1! 
HE article by Air Cdre. H. V. Rowley (Dec. 23 last) was 
particularly good, but [| have something to mention about 

the Fokker Dr. I Air Cdre. Rowley wrote that the struts 
which connect the wings of the Dr. | were perhaps fitted to 
ybtain an orthodox appearance 

Fokker built the first prototype of the Dr. I without the 
nterplane struts; this prototype carried the experimental 
number V.3. The following prototype V.4 did carry the inte 
plane struts because there was some vibration, owing to the 
method of fastening of the wing to the fuselage 

The V.3 was not the first cantilever machine built by Fokker; 
the first was the V.1I Floh” (Flee), which first flew in 
December, 1916. The machine had a thick parasol wing so that 
it could be dismantled in a few minutes and towed behind a 
truck 

The Fokker Dr. I was of original Fokker design, for the 
drawings were completed before the first Sopwith Triplane was 
shot down intact It is said that the experimental machines 
were not of Fokker’s design, but of Mr. Reinhold Platz 

The cantilever wing was not of original Fokker design, for in 
1915 the Fokker concern was joined with the Junkers company, 
the experts on all-metal cantilever aircraft. The first cantileve 
machine of Junkers was the J.1 “ Blechesel” (registration 
251/15), first flown Dec. 12, 1915, from Déberitz by a man 
named Mallinkrodt The speeds attained were in the range of 
170 km/hr. (105.5 m.p.h.) faster than any aeroplane then flying 
This was about a year before the Dr. I appeared! The machine 
was preserved in the Berlin Air Museum destroyed in 1944 
After the J.1 a great range of cantilever aircraft was produced 
by Junkers 

I am trying to list all German aeroplanes built from the 
earliest days till 1945 inclusive; perhaps there are readers who 
re doing the same 
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Cantilever Comment—2 
| READ Ajir Cdre 


Rowley’s article “Cantilever Story 
(Dec. 23 last) with much interest and should like to offer a 
few comments 
Surely the Wright brothers did not select the biplane for 
because “it was a relatively simple matter to calculate tl 
stresses and strains on the spars, struts and wires in the wings 
but for lightness In fact the full solution to the 


stressing problem of a Warren girder with a distributed loa 
was not known until 1916 or thereabouts. Bolas, I belic 

was one of the luminaries responsible for the theorem of thre 
moments in this application The resolution of a pure 


cantilever seems child’s play by comparison 

The long vogue of the military biplane was due, at least in 
this country, to the official attitude. Only the biplane becam« 
acceptable from a certain date Designers were allowed no 
choice 

[he author speaks appreciatively of Hubert Latham and his 
Antoinette monoplane. I saw them both as a small boy in 
1910. Latham took off from Port Meadow, Oxford, and flew 
to Brooklands. When long after I saw the Antoinette in Sout! 
Kensington Museum I recognized it as the same-—or its tw 
brother 

If the struts in Fokker’s triplane had adequate fixity at the 
spars and were stout enough in themselves they would hay 
ncreased spar stiffness to some extent by redistributing the 
bending. Whether it was so or not I cannot say, but tha 
would seem the only adequate reason for fitting struts and no 
wires 

Lastly. the Air Commodore wonders whether we were |! 
better off with horses. I support him in that, for all the good 


some of this “ progress ” is doing us—and we might get bett 


KENNETH J. Key 
A.F.R.Ae.S 


Publication Received 


Die Deutschen Flugzeuge, 1933-1945. By K. Kens and H. J 


Nowarra This handbook is intended to provide details of 
German military aircraft developed for the Luftwaffe from 1933 t 
1945 nd includes many of the fascinating WWII projects The 
main text describes the aircraft of the manufacturers tn alphabe 
order. and is illustrated by side-view or three-view silhouettes. Ov 
450 photographs are grouped on better paper in an appendix and oth 
sections tabulate the aircraft data and describe engines, missil 


A knowledge of German is necessary to 
value from this useful work, but kev words are given in English als« 
to make at least the basic data understandable, 816 pp S} in, t 
7i in. Illustrated. Published by J. F. Lehmann Verlag (Paul-H 


runs and bombs 


8 Munchen 15, W. Germany). Price DM.68 


Aviation Calendar Company Notices 861,.761.—-Associated Electrical Industries, Led 
reraft auxiliary asta 4 
Jan. 20 NEW COMPANY 4, 195 (Apr. 4 156 
London. R AcS. M Pow J Aircraft Grou CUSHIONCRAFT, LTD. (678.899 Private a ‘ sien f th t 
‘ Gliding and Manpow J Flight by Reg. Dec. 28. Cap. £100 in £1 st I acquire Jf Ned _ cits ga ae avove W 
Lorne W h n tn l tur I aur 4 Hamilton by riginal grant r by transter t ssignme abie on I é 190! and the opp 
P W.t t 19.00 hr therwise letters patent, breve j ences siete n May 22, 1961 
London. Institut f N gation tur concessions, secret processes and r relating 862,001 United Aircraft Corporation. H 
Pr enticn f H he Ir nat 1A raft t and respect f ¢ nd eft 1 hover copter controls,” Apt 10. 1959 MA 
\ > thon and K R.M k at the Roy machines Sols Beaum Son 80 Gresham 13, 1958.) 
G grap 4 ‘ y ' Censineton G SV aa . ? “ ro a : —— 
me ay : Ss kK \ u Ise Old B od Su E. R tT: Bem 862.032. Power Jets (Research and Development), 
Jan. 21 Oe Pe. ES AS Ltd. Aircraft Sept. 21, 1959. (O 
London.— British Interplanetary Society film show CHANGE OF NAME oy 958.) 
_ : Mu ni . I , Exhit Portsmouth Aviation Developments, Lid. (459.819 SO1.SI g Airplane Co ; 2 
Road. SW at 18.00 hrs _ad thrust revereer fot o 
The Airport Portsmouth Narre hanged t <i ® M 79 1058 (J - 
Jan. 23 Portair Products. Ltd Ir ? 60 z — j y - 
Coventry.  Lanct t ( f I nology Printed specifications f the abov “ 
Rocket Engine 7 f y tur ur Trak New Patents able on Mar. 1 a 61 and the opposition per A 
t ind) «Requirements for Rocket Propelled expire on Jn i, 1961 
Vet by M. S. S. Hunt, at t < g at APPLICATIONS ACCEPTED 
100 iit 861,121.—Wyllle, D. J. B st weigh N . 
Prestwick.—-R.Ac.S. Glasgow Branch Graduat 18. 1957. ( “) 1056 Personal Notices 
and Ss nt ; S ~ tur Building a Light 861,240.--Vickers Aircraft Holdings, Lid. BIRTHS 
4 > » ,  « tt , ‘ t td r ' 1é ’ f ft 
Prestwick Airport at 19 = aims ; ReTOptARES. "—DEAY 56. Doherty.—On Jan. 9, at Windlesham M 
R995 Home. to Thelma, wife of Sqn. Ldr. F. W. D 
Jan. 24 $61,342.—-Fonden, P. B., and Walander, K. O. T. » daughter 
London. -R.Ac S t Problem f rosion Raising . y wpplia f 
and) «=6Impact by Dr R Mm Strain ; n the acrop'a we sting apr ¢ Aug. & Ferenczy.—n Jan 6 at RAT Hos 
I t Theatr 4 Han Pla Wl 19. ” 1959, Aug. 28 vt Akrotiri, Cypru to Beryl! (née » wif i 
' f 3 renczy son 
hs . 861.298 Power Jets (Research and Development), Off. ¢ 1. . 
Middlesbrough. ty f Instrument Tech Ltd. Au Sept. 2 s Oct Fuller. On Jan ‘ at R.A.F H 
ay I le Section tur The Experimen 2, 1956.) Wroughton, to Elizabeth (née Clarke), wif 


D. Fuller—a dau 


1 ) v A be avi We. Cdr. G 


Corporation Road. at 10 hr ~ A oi “+ S 106 Gardham.—-On Jan. 3. at R.A.F. Hoss I 
* oo 3 : to Rosemary. wife of Gp. Capt. M. M. Gardh 
Jan. 25 861.4 Blackburn Group, Ltd.,. 1 Bradbury, C. » son 
Weybridge. R Ac S I " Ih \ aft of the rotating wing type 
x tion of Out Spa by J. A. Ratcl'ffe Aug 1, 1959 t ? Grant.—On Jan. 10, at R.A.F. Hospital, Ch 
t Appr I 2 +S Vickers s61.618 —Construzioni Aeronautiche Giovanni singspore. %0 Hilary (née Beck 3 : 
Armstrongs (Air Lid 8.00 hrs Agusta S.p.A. H f May 13 Alistair Grant—a son 
Jan. 26 1959. (Mar. 2 a DEATHS 
ytrur ' h » S61 481 q 7 rs \ t 
Wirra'. S I nen 1 nology 80. Hawker Akers t. _ Ltd . Buss.—On Jan. 2, Air Car Ker ( 
Chester Section s se Instrumentation Feb. 4, 1959. (J 158 » t 
ss, O 
R. C. Jennison, in the I Theat Administra s61.519.--See, Bertin and Cie. I s j , 
tion Bu Id 4 J Ett c Ltd. Oj Sites r ratus an } j 21 Racine-Jaques..-On D 3 Henry Ra 
‘ Jaques, a pioneer aviator and aircraft d ner 
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a os Leh. in a Himalayan bowl, is over 10,000 feet above sea level. 
But the route-proving Herald cut an engine at take-off to climb 
. away over the monastery towards the mountains. 
Backed by nearly 200.000 miles of challenging see-it-in-action 
flying to 56 countries around the world, Herald airliners carry 
out such exploits almost as a matter of routine. i 


Heralds are built by Handley Page to fly; to fly strongly and “i 


safely with power to spare. They are making light work of some 


DA RT of the most difhcult fiving conditions and airstrips to be found 


3 anvwhere g 


; Their fail-safe design. craftsmanship and Rolls-Royce Dart 
: engines are guarantees of economy, veé rsatility and safety. $ 
Now at Handley Page’s factories around London production t 


is apace on the first bateh of 25 Heralds for service with Jersey 


Pressurised civil or military jet-prop transport; 56 Airlines, British I uropean \irways and other operators. 
passengers or over 6; tons of freight or combina- 


tion of both at 275 m.p.h. for 850 miles; operates 


from 1000-yard grass airstrips; built for long ltife and 
z easy maintenance; id a passenger-mile economy. HANDLEY PAGE RADLETI LONDON READING 
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SCOTTISH AVIATION 


re | 
DESIGN AND MANUFACTURE 
OF AIRCRAFT COMPONENTS 


* 
DESIGN AND MANUFACTURE 
OF JIGS AND TOOLS 
. 


DESIGN AND MANUFACTURE 
OF GLASS FIBRE COMPONENTS 


> 
SHEET METAL FABRICATION 
IN LIGHT ALLOY OR STEEL 


. 
PROTECTIVE TREATMENT, 
STOVE ENAMELLING 


. 
ALL TYPES OF MACHINE 
SHOP WORK 


Send your enquiries to— 


SCOTTISH AVIATION 


pressure, 
quickly 
motorised 


PRESTWICK AIRPORT - AYRSHIRE 


PREST W! CK 79888 (20 lines) | 
TE 


LEX: 77432 
AERONAUTICS PRESTWICK 


SAUNDERS 


"PHONE 
CABLES 


Compact, 


valve 


E CD R 
BY ORDER OF THE SECRETARY OF STATE FOR WAR 
SALE BY TENDER 


On behalf of the Minister of Aviation 
/ 


3 “PRINCESS” FLYING BOATS (less engines) 
and certain spares and equipment also available. Individual aircraft and spares will be 
sold separately, if required. Offers to purchase the aircraft for aeronautical or non- 
aeronautical purposes will be considered. Further information on application to:- 
WAR OFFICE, DIRECTORATE OF DISPOSALS 


FIRST AVENUE HOUSE 
HIGH HOLBORN, LONDON, W.C.! 


HANDLEY PAGE LIMITED 
FLIGHT TEST DEPARTMENT 


have a number of vacancies for the following personnel 


For development and pro- 
duction test flying of Victor 
aircreft. 


EXPERIENCED 
FLIGHT TEST OBSERVERS 


AERODYNAMICISTS or A! — rierieingg. 
SYSTEMS ENGINEERS et apg reporting o 


Applic:nts for the Iztter posts should possess a degree or H.N.C., 
and may aso be considered for flying if they so desire. 


Write, giving details of age, qualifications and experience, to 
STAFF OFFICER 


HANDLEY 
CRICKLEWOOD 


PAGE LIMITED 
LONDON N.W.2 


VALVE 


BLACKFRIARS STREET 


Accessible, 


@ Refinements enhance still further the established performance 
@ HARD COATED Spherical Plug—a feature contributing to the 
successful 5 million mechanical operations test. @ Thin Rubberised- 
Fabric Seat Diaphragms respond 
more easily to rising pipeline 
tightening seal 
@ Unit construction of 
achieves 
compactness and lightness. 
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RELIABLE 


more 


new 


Division 


HEREFORD 


Aircraft 
Telephone 3125 


BRITAIN’S ONLY 
AVIATION SCHOOL 


~AIRWORK "=" 
~—-SERVIGES os 
TRAINING 
-€ PERTH 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1 


offering a// 
these courses :— 


aircraft 
engineering 


* 


full residential 
facilities 


ol 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
Require 


SKILLED AIRFRAME FITTERS 
SKILLED AERO ELECTRICIANS 


for interesting work on 


MODERN AIRCRAFT. 
High average earnings resulting 


from good wage rates and 
production bonus. 
Subsistence Payable. 
Single lodgings available near 


works. Write, call or phone 


Cambridge 56291 Ext. 36 
Employment Officer. 
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The items shown here are representative of Of f 

\ 
- i i al Pe ; 
i Lj the extensive variety of products manufactured y i 
i i . ae . 
, } P by the Whiteley organisation. Our technical A 


resources are available for the development 


ZW : t ° é ya ; 

° . . e ya 4 

L x and production of spec ialised components for - i 
Radio Sonde Transmitte ID- ie Waterproof plugs and sockets 
plied to British Meteorologica the electronic industry. moulded in Polythene for uncer- 
water or outdoor installation. 

ik ae : 

H) ~~ 3 
7 3 7 ms 
. “ 2 

ud a 
Stentorian Cambric Cone Units The Post Office Tester is a multi- Potted components and assemb- This fixed frequency oscillator is 
recognised thr houtthe world range meter used for making lies in epoxy. Polyester resins constructed on a standard octal 
as the greatest value in High test 1 subscribers’ apparatus and Polythene. base and encapsulated in epoxy 

Fidelity and lines resin A 
WHITELEY ELECTRICAL RADIO CO. LTD -: Mansfield + Notts 
WA/ISN 


Our expanding programme of work on both civil and military 
aircraft requires us to increase the scope and size of our 
FUTURE PROJECTS DEPARTMENT. 

Opportunities exist, for a number of first-class men with 
imagination and creative ability to join the team who are 
engaged in the solution of the intriguing problems of the next 


PLANNING 


Be generation of aircraft, in the following categories :— 
: F OR 1. Performance Engineers 
: 2. Stability and Control Specialists 
"3 THE 3. Propulsion Engineers 
F 4. Structural Engineers 
: ae oe FUTURE 5. Design Engineers 


PREFER SSI 5S absoommeeoee: a eer hae 
Successful applicants will be encouraged to broaden their scope, and facilities are avail- 
able for furtt ducation in alised subjects. All these positions carry good salaries 
ind pr ts of promot Monthly staff status will be offered at commencement to 
t + xner ce d r 
Please write giving particulars and quoting reference No. 16 to:— 


The Personnel Manager 
The de Havilland Aircraft Co. Ltd., Hatfield, Herts. 
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PRESS DAY Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from crade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received 

RATES—1/- per word (mr mum 12 words 12/-) 


Each paragraph charged separately and name and 


A s STRONAUTICS 


address must be paid for Semi-displayed setting 
£3-17-6 per single sn h entred lines 
22 eries discounts of 5% for 13, 10% for 26 
and 15 f 52 secutive sertions, allowed to 


TERMS—Strictly met and prepayable. Monthly 


the end of the month 


CLASSIFIED 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 


REMITTANCES—Cheque ostal orders 


should be crossed anc TEMPLE 
PRESS LIMITED and inst t addressed 
to the ey ae ane = af 
Astronaut! g Green Lane, L 4 E.C.1 
DEPOSIT ‘Systen® Facilities are available to 
readers to purchase advertised goods through 
The fog e and Astronautics Cc 
1 (minimum on amount deposited 
BOX NUMBERS Private advertise desiring 
to have replies ser are of “ The Ae lane and 
Astronautics may do so on payment of 1 to 
cover book sy sel plus 'f extra 
rds st d for the 
purpose « and tf r prie do 
not e le i] atte 
received. To avoid mistakes forwarding, Box 


ADVERTISEMENTS 


Numbers should be carefully and legibly copied 
and replies sent to Box care of The 
Aeroplane and Astronautics,’ Bowling Gree 
Lane, London, E.C.1 

THE PROPRIETORS retain the right « 


ef 
or withdraw advertisements at their scret 
and are not responsible for clerical or p ters 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Greer Lane 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams "Pressimus Londc Telex 
Telex: 23839 

BRANCH OFFICES: Bayliss House j 
Street, Birmingham, 5. Telephone: Midia 6616 
50 Hertford Street, C nery Telept 
Coventry 27414. 1 Brazennose Street, Ma € 


Telephone: Deansgate 6114-8. 12 Renfield Street 
Glasgow Telephone: Glasgow Central 1413 


LEK 
EXECt 
AND DO.28 


EUTROPE’S 


DORNIER DO.27 


The single-engined version of this aeroplane is 
the DO.27 and already more than S00 have 
been built and are 
services and civil companies throughout the 
World. The DO.27 and DO.28 are built toa 


specification designed for long utilisation; 


operating with military 


models will not be changed each year to give 
a new line and the depreciation rate therefore 


will be very low 


Demonstration aeroplanes will shortly be 
the United Kingdom but in the 
iils of these S.T.O.L. aircraft 


available 
meantime full det 
n Shackleton’s 

NEW OR USED AIRCRAFT SUPPLIED 


WwW. 


can be obtained fro 


S 7 


Ss. SHACKLETON 
ee 175 P 


TELEPHONE: HYDE 


ADING 
TIVE 


AITRCR 


AIRCRAFT 
DORNIER 10.28 


The Dornier DO.28 is the answer for the 
company needing the safety of a twin-engined 
aircraft, the comfort of a st airliner, the 
visibility of a helicopter, an ability to 
land and take off from a football pitch The 
passenger cabin seats four and can be modified 
to take a toilet and cocktail cabinet if required 


CREDIT TERMS ARRANGED 


FCCADILL Y 
PARK 2448/9 


LONDON 
CABLES: 


AFT 
DIVISION — OFFER 


SHACKHUD, LONDON 


(AVIATION) 


BROKERS 


DE HAVILLAND DOVE MK.6 
Another superb executive aeroplane which w 
are privileged to offer exclusively t 
4,000 hours since new and 160 hours : 
Check V overhaul. Gipsy Queen 70 Mk.2 
engines only 40 hours s.c.o Fuel capac 
standard 168 gallons, plus 52-gallon long rang 
tank Radio VHF, STR.1I2D and STR.9X 
Collins VHF/ VOR and localiser, ILS,SR.14/15 
ADF Marconi AD.7092, MF/HF Receiver 


Marconi All spar modifications fitt 
Passenger cabin fitted with six executive seats 
and tonet £18,000 
PIAGGIO P.136 EXECUTIVE AMPHIBIAN 
A unique offer of a very well equipped and 
versatile 5-seater aircraft—fully overhauled 
and checked out by the maker fter 


300 hours’ flying VHF and ADF Rad 
£12,100 excluding import duty into U.K 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


LTb 
oe anced 


. meal 


AIRCRAFT FOR SALE 
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nts AIRCRAFT 
Je NG WASHERS 


€ ay TO B.S. SPECIFICATION 2 SP.47 
CROSS MFG. CO. (1938) LTD 
COMBE DOWN. BATH. Tel.: Combe Down 2355 


DIAGGIO 
of GENOA 


P.166, che Executive with 

airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
eherehem thse Ltd 


17 Drayton Rd ha é 1688 


| 


X\c ‘ 
I 
. # 
i Y I 
Kd I 
aft Tr ‘ 
N ) 
f It \ 
ke ER MOTH nplete no ( ‘ 
Augus Hy 4 . fa : 
¢ can b f £695 Tele ( 


Aircraft Wanted 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
TH! REGIONAL AIR TRADING CO. ¢ 
Airport itor Rapide s of i 
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Aircraft Accessories, Spares and 
Components Wanted 


wes 
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AIRCRAFT SERVICING 
O' | 


CLOTHING 


R.A.F 


CONSULTANTS 


ELECTRICAL EQUIPMENT 


ENGINES—WANTED 


HANGARS 


HIRI 


G 


AND CHARTER 


HIRE-PURCHASI 


H 


MISCELLANEOLS 


PACKING 


R. 


AND SHIPPING 


PERSONAIT 


RADIO AND RADAR 
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—we own 


The following twin executives 


seen daily at Panshange 


AERO COMMANDER 520 


white six seater, 120 hrs. on 
d props, 2 VHF, 2 VOR, A 
pilot inc. duty £1 


D.H. DOVE 


50 hrs. on engines an 
all mods. include steel spars 
since new! 2 VHF, ADF, 


de-icing 


D.H. DOVE. Just arrived 
terior, spar mods. done 
ADF, ILS. impeccable 


Keegan Aviation ... 


What we advertise 


ss a 
Fy $1 


“=i a 


be 


can 


r 


Blue and 


engines 
DF auto- 
7,500 


& 


Eight seats, de-iced, new 


d props, 
only 500 


ILS, full 


£15,500 


New in- 
2 VHF 


SUPER CUSTOM APACHE Low 

hours five seats, 3 VHF, 2 ADF 

2 VOR, ILS, autopilot with autolanding 
and many extras £12,250 


HERTFORD 


Telephone : ESSENDON 49 
Cables : PLANESALES HERT 
Telex : 1943 


Keegan Aviation ... 


PANSHANGER AERODROME, 


1/2/3 
FORD 
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THE AEROPLANE 
and ASTRONAUTICS 


l RK NTLY juir Aircraft Instrument Mechanics 
y with Viscount experience Please write 
P & ils f xperience to Chief Instrument 
I Lid Southend Airport, Essex 

570-504 
CEN Eng Airframe and Engines A and 
L 2) 4. required by small S. Rhodesian 
i at Salisbury, good conditions 
4 um, must b able ommence 
giving full jctails qualifications 
f # recent testimonials to Chief 

P.O. Box 655, Salisbury, S. Rhodesia 


1-505 


|= HNICAI eam STRATORS 


THI 


IRED IMMEDIATELY FOR 
BLICATIONS DEPARTMENT AT OSBORNI 
ISLE OF WIGHT 
4 : t produce top quality per- 
and half-tone ilusirations 
swings and personal inves\tavons 
experience axe th » the 
INNEL OFFICER, A/82 
W'! sTLAND A™ RAFT | Ip 
“ 
SAUNDERS-ROE DIVISION 
COWES, ISLE OF WIGHT 
Hi ANDLEY PAGE (READING), LTD. The Acro 
Ww tiey Keading have vacancies in 
‘ epa vent for Technical Sales staff 
lave HN or equivalent in 
jutical engineering Experience 
in rred Aged 21 to 28 
I salary Please send full particular 
the Personnel Officer 570-4 
F I FFICERS required for Hermes and Viking 
n ‘ y Air Safaris, Lid., Old Terminal 
8 J wick Airport, Horley, Surrey §70-3 
F' (see ot Pyoeals 
J 
el K “Nees HNICAL (= 
AIRCRAFT ENGINEER) 
" hice (Aircraft Engineer) required 
I nment {f N 2 to undertak 
of airwor on a raf 
N Flying Sch and the Lagos 
t spon le Director of 
AY ¢ maintenance aircraft of 
ce establishments 
be n he ine of 35 and 
Te] | \ B an ( Aircraft 
I ers Licence appropriatcly 
raf Preference would be given 
X licences on instruments and 
ind pervi y experience An 
€ maintenance m De 
would be a sdvantage 
\ t contract for ne tour ” 
« r nste with prospects 1 
‘ rding jualifications and/or 
” t luding Inducement 
f £150 p.a. for satisfactory 
azes for off und wile Liberal 
Quarters at low ren Income 
ate Assistance towards children’s 
ant whilst srated 
iN ! ms und further particulars 
lification and experience, with 
jays publication, to 
TH I ERAI APPOINTMENTS SECRETARY 
FE UBLIK SERVICE COMMISSION 


9 N IRTHUMBERLAND Yess 
LONDON, W.C.2 
QUOTING C3/2 s7n 
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MS rRY OF 
ft i 


I 1 normally a ha 
n equivalent academ 
sla ndor from £s 
ppo nimenis nitia 
sat hment and pro 
‘ Ss Comm n. Burlington 
Ww app at f m quot 
i] 
FROROUGH OF 7 TON 
M' NICIPAI A serort 
TH WINE VACANCIES EXIST ON THI 
YING CONTROL STAFI 


A* TANT Ce 


‘ ficate of Competency and 
nce Salar within Grade APT I 
according » cxpericnce 
A StS TANT lil atest 
f 
f t fr ¢ n ney snc Rada 
“ APT I] €k1S x £30 
to exe 
“ me of a“ referees 
ed at the Town Hall, Lutor 
j 
4 D. HARVEY 
Town Clerk 
S 70-8 
D‘ Vv ‘ ensed engincer required, perman 
flered Write Sir Robert 
McA Son Lid Luton § Airport Luton, 
Ke 570-6 
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THE AEROPLANE 
and ASTRONAUTICS 


COMMONWEALTH 


f Supply 
MELBOURNI 


The Dey 


earch Laboratories 


artment 


Re 


AERONAUTICAL RESEARCH LABORATORIES 


AIRCRAFT STRUCTURAL RESEARCH 


invite applications for the following posit 


SENIOR SCIENTIFIC OFFICER 


SALARY: £2,460 £2,655 (Australian Currency) 

DUTIES: (Position No. 68) Responsible to the Group Leader (Applied Mechanics) for 
theoretical and experimental research in the fields of elasticity. plasticity and creep 
QUALIFICATIONS : Honours ree in engineering with a major in structures. or in arts or 

ence with a major in applie 1 mathematics Some years research experience in the al held 
af work 

NOTE +: Applicar who do tr have the necessary experience may initially be employed 
as Scientific Officer, Grade 3 (£2,005-£2.265) and at a later date may be advanced to Senic 
Scientific Officer (£2.460-£2.655) subject to satisfactory progress 

SCIENTIFIC OFFICER, GRADE 1 

SALARY « £1.510-£1,895 (Australian Currency) 

DUTIES: Carry out theoreti al and experimental research in the fields of elasticity. plasticity 
und creep 

QUALIFICATIONS : Honours degree in engineering with a major in structures. or in arts or 
science with a major in applied mathematics. Some research experience an advanta 

CONDITIONS + These positions offer Permanent Appointment to the Commonwealth Publi 
Servi e and the ecessful app icant will be re yuired to contribute to the Comm alth Super 
annuation Scheme on contrmation of Appointment Under specified conditions “t air 
ea transport for the Appointee and dependants (wife and dependent children) will be provided 
by the Comm alth Alternatively consi !eration may be given to a t! ree { r five (5) vear 
ontract of emy ment in Austra ia. In this case the Commonwealth will bear the cost of return 
far t with the cost of removing the successful applicants’ furniture and effects uy ‘ 
maximum cost of £500 (Australian), £250 each way 

APPLICATIONS : Forms obtainah'e from Senior Representative (AV.101/7). Department of 
Supply. Australia House, Strand, Lon’on, W.C.2, with whom complete | applications should be 
lodged by 6th February, 1961 


OF AUSTRALIA 


ons at the Aeronaut cal 


THE OXFORD AVIATION CO. LTD. 


INSTRUCTORS 
Holders « 
at O 
- 


ff and assistant ratings required 

port and other bases through- 
ed Kingdor Only those of 
standard will be considered 


the 
highest 


AIRCRAFT SALES 


Experienced light aircraft pilots required to 


sell single and twin engined 

PIPER AIRCRAFT 
Applicants should have the personality and 
aptitude sell tc >mpanies as well as to 
ndividuals They will be based on Oxford 
and Birr gham Airports and in the North 
of England. An instructor's rating, although 


not essential, would be an asset 


Applicants should apply in writing, with 


names of referees, to 


Oxford Airport, 
Kidlington, Oxford 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


Require 
‘ON SITE’ 
AIRFRAME FITTERS 
FOR WORK ON MODERN AIRLINERS 
SUBSISTENCE ALLOWANCE PAYABLE 


GOOD HOURLY RATES PLUS 
PRODUCTION BONUS 


Write, Call or Phone 
CAMBRIDGE 562?! 


EMPLOYMENT OFFICER 


EXT. 36 


ENGLISH ELECTRIC AVIATION LIMITED 
WARTON AERODROME, WARTON, Nr. PRESTON, LANCS 


ESTIMATING AND COST CONTROL 
ENGINEERS 


Pos 

eng 

fina 

and 

projects each case it will be necessary to determine the departments 

erned and to assess their part in the programme When a >veral 

onetary estimate has been made the progress of expenditure w be 

followed to effect financial control. The technical nature of the work of the 

Divis akes cost control an exacting operation but also offers 

considerable scope for personal initiative 
Applicants should write, giving details of age, qualifications and 
experience, to 


Personnel Officer, 
ENGLISH ELECTRIC AVIATION LIMITED, 
Warton Aerodrome, Warton, Nr. Preston, Lancs, 
quoting Ref. E.E.7/E 


ommmmemems A COMPANY OF THE BRITISH AIRCRAFT CORPORATION mmm | 
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THE AEROPLANE # 
and ASTRONAUTICS ; 


Situations Vacan contd 3 
T® ADA \ NK a 
a sot ime A | R LIN CE . 
wer § aia § 
L 
T AL A Expansion of BEA's fleet enables us to offer a number of appointments 
to Pilots between 20 and 31 years of age, seeking a progressive airline 
career t 
We would like to hear from Pilots the following categories: ig 
4 
\ = 1 Those who already have the nimum qualifications of Commercial ( 
Pilot's Licence and Instrument Rating 
‘ 2 Those who may be leaving the Services between now and December 
1961, who will obtain a Commercial Pilot's Licence and Instrument 7 
A ‘ | Rating before or by December 1961 Ase 
Pilots in either group who have, or will have, a Commercial Pilot's f 
Licence may be engaged as Trainee Airline Pilots whilst obtaining their % 
instrument Rating 
F ! P N ‘ I Commencing salary for licensed Pilots: £1230-£1410 per annum, . 
; according to qualifications and flying experience; for Trainee Airline neh 
Pilots: £500—£700 per annum whilst obtaining Instrument Rating 
Apply to: Senior Employment & Services Officer, Flight Operations Depart- (< 
. I { N“ I N“ P | 
| : ment, Bealine House, Ruislip, Middlesex a 
— N 4’ ' 
E M 


The following staff are required by the 
INERTIAL NAVIGATION division at Borehamwood 


snes ENGINEERS (2) 


N eae andidates must be University Graduates with not less than three 
1.4 M ; rene experience in servo-electronics and it electro-mechanical 
5 é 5 ’ engineering Trials experience would be advantage but not 
y 4 


essential 


i : Lal's Et JUNIOR ENGINEERS 
TECHNICAL ASSISTANTS 


PLICATIONS aad Candidates for these posts, of which there are several, must have a 
A <i anh . S “ minimum qualification of H.N.C. w ast one year’s experience 
in servo-electronics and light electro-mechanical engineering. Trials 

SREE-I SIT al IONS W ANTED experience would be an advantage J ot essential 


rUITION 


FLIGHT TRIALS rere (2) 


Candidates should be niversity Graduates 

Analysis would be an sr tage 

Appointments to all above vacancies w 
Borehamwood establishment, but applicants 
long periods away from base. in the U.K 
Appropriate salaries and allowances w be 


Please apply quoting reference No. 311 


Elliott Brothers (London) Limited, 


Elstree Way, 


and experience in Flight 


the Company's 
ist be prepared to spend 


de al 


and possibly overseas 
ered 


Personnel Manager 
Borehamwood, Herts 
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and ASTRONAUTICS 


Tuition contd oo IHEND ON SEA MUN PAI | es WER AND SPI ) SEL 
SCHOOL, commer and pr BOYS . ‘ | 
: [_ONDON SCHOOL OF AIR NAVIGATION offers sine tains > aes de Swonk é I ‘ 
f f sme persons aching §=with home-study i4 No r fee su $ wrilte 
nder r mbinat for Airpor s mend as Me oc f 2 Tie 
‘ ast t t ! 4 ‘ fi iou s 
fica s, als I Off ! Ta s | P . ‘eo a 
Courses Schem Ovington Squar CLUB NOTICES, ETC. M , Locom ind“ S 
j mdon, SW.3. Ken 822 - sus 
os *URREY AND KENT YIN Rigg H + ant : 
i INISTRY-APPROVED Tra s Bos strument S BNY i 1 r " ler Press 
} rating practi n s. th recognize H MI ( : r j ‘ 1 : 
spe jlists for 2 years. Link Tr na Serv s, Ltd | R 5 3 = age ! 
:. 44 Ovington Squar« Lond Sw Konightsbridac $ L\MERA IN IH SKY < 
7 1) Ss | A f rn ‘ ‘ uf . 
° ; BOOKS —— ae BLICATIONS aime We Mi fF 
SIR JOHN CASS COLLEGI City f ndor | ' . 
us S Deparin nt of Navig Jewry § Nidgat | es EXPLORATI Fr S ‘ ; gen a oMe 
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TRITE. ca phone (R #321) for prospectus publish Ter f { Bow < spa , : 
y « > 1 ndon 


tf = a SHE AE ROPI ANE") PICTORIAL | | 
COMMONWEALTH se} Mes? ei. OF AUSTRALIA | A St AND ASTRONAN yy fc 
, LF O MES has ‘a nm I x ‘ : “ ot Test \ 
a Asha, tere are Oe So photoar 
AERONAUTICAL RESEARCH LABORATORIES toh pw oly liens ge A ats _ 
Tem ‘Prees Lintted, Bowling Green Lane I 
AIRCRAFT STRUCTURAL RESEARCH —— oe — 


epartme of Supp svite applications fo » following vace sositions at the Aeronautica | 
tT ee NEW BALL & ROLLER BEARINGS 
Over 5,000,000 in 


stock 
SCIENTIFIC OFFICER, GRADE | in more than 5,000 types 


4 SALARY: £1.510-— £1,895 (Australian Currency) | BRIT AIN’ 's LARG EST STOCKS 
DUTIES: (Pos tion No. 343)—Undertake research om advanced methods of stress analysis in redundant RITE FOR ST LISTS 


aircraft structures and advise on their application to current problems in civil and wilitary aircraft _|CLAUDE RYE BEARINGS 


¥ ot Al IFC ATIONS: Honours degree mm Engineering in which mathemat cs, statistics and stress analysis 
are major subjects Experience in an engineering design oflice and/or some knowledge of fatigue would be i 895-921, FULHAM RD. LONDON, S.W.6 
an advanta | Phone: RENOWN 6174 (EXT. 24 TELEX 23453 
EXPERIMENTAL OFFICER, GRADE ! (FOUR [4] POSITIONS) = 
| 
SALARY: £1,235 £1,620 (Australian Currency) | 
j DUTIES: ( Position No, 347) — Responsible for the DUTIES: (Position No. 349)— Responsible for 
testing and examination of the static and dynamix investigations into factors influer stiguue 
—— ur of aircraft structures = ularly with | cheetesn of athesalt matesiaie gl ALIFICA 
regard to compliance th airworthiness require Tr | 
S: Deg ’ ngineerit r Science, oO 
ments. QUALIFICATIONS: Decree in Engineer TIONS: Degree in Engi : ee a 
ing. or qualifications exempting from the graduate qualiications exempting from tl raduateship 
; ship examinati f the appropriate Chartered | ¢xam nations of the appropriate Chartered Insti- 
Institute Experience in design production or | tute A general knowledge { metallur is desir 
? inspection, preferably ir onnection with aireraft able. but little or no knowledzve ix expected tially 
would be an advantag on the fatieue behes 2 see‘ale Oi iil ee 
| 
or associated w », the manulacture of sterial 
DUTIES: (Position No. 348)—Responsible for in, ora at with t 
(a) I xperimen tal investigations into the fatigu } would be an advantage 
behaviou aft materials; and (b) Analy sis | 
of data ‘gt Al IFC ATIONS : Degree in Engineer | DUTIES: (Position No. 350 Experiments and 
ing, or quali.icat a¢ from the graduate unalysis relating to the influence of operat —s 
ship examinations of the appropriate ¢ hartered om ehell aleareft and thee effect seutuis 
patitute general ow re of w streng 0 
Institut Ag ral kr tk tr ngth f | tecnaths wad Uh QUALIFICATIONS: Dezree in 
materials is necessar but rw no knowledge | 


is expected initially on the fatirue behaviour of | Engineering or Science quali ‘ ns exempt 
f materials Experience in engineering design ing from the raduateship exan ations of the 
inspection or production would be an advantage | appropriate Chartered Institute 


CONDITIONS: Travel: First class air/sea transport for the successful applicants and dependants 


dependent children) will be P »vided by the Commonwealth. Contract Employmen nt: Lr ed 

conditions msideration may be given to entering into an agreement for a three or e { year 

ontract of emp ment m Australia In this case the Commonwealth will bear the ost of return 
: fares, together with the cost of removing the successful applicants’ furniture and etlects up to a 
‘4 maximum cost of £500 (Australian), £250 each way 


APPLICATIONS: Forms obtainable from Senior Representative (AV.99/6), Department f Supply 
Australia House, Strand, London, W.C.2, with whom completed applications should be lodged by 
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Where great 


things are 


done with 


Microwaves 


f 
RADAR: Fire Control + Navigation of Aircraft and Small Ships Automatic Landing Missil 
Guidance - Transponders «© COMMUNICATIONS: Multichannel Radio Links tor telemetering 
Data and Speech ¢ VALVES: Klystrons and Magnetrons for 35 GCS and 75 GCS band Monito 
Diodes for 1GCS to 3s GCS e¢ INSTRUMENTS : Comprehensive Waveguide measuring circuits 
covering 6 to 75;GCS + RESEARCH: Outstanding Research and Development the latest technique 


COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION 
MICROWAVE & ELECTRONIC INSTRUMENTS DIVISION - RADAR RESEARCH LABORATORY 


ELLIOTT BROTHERS (LONDON) LTD 


Elstree Way, Borehamwood, Hertfordshire - Elstree 2040 
Airport Works, Rochester, Kent - Chatham 4/44400 


Ly A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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